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This dissertation tests some of the most popular technical analysis trading rules-moving 
averages, trade range break-out and momentum market indicators- on the General Index of the 
Athens Stock Exchange Market from 1985 to 2020. Technical rules’ performance is compared to 
a naïve buy-and-hold strategy, on the basis of mean and total returns, accepted levels of risk, 
number of market participation days and transaction costs. Three sub-samples tests of the 
technical rules’ performance are conducted, representing the bull, bear and mixed market 
conditions, along with statistical tests to secure the robustness of our findings. 
The results provide strong evidence of technical rules price movement forecasting ability. 
Mean and total returns generated by technical rules consistently create above market returns, 
while accepting lower or similar levels of risk in comparison to the buy-and-hold policy. 
Moreover, technical rules require significantly lower number of market participation days in 
order to outperform the market, in terms of cumulative returns. Simulations with transaction 
cost do not indicate significant deviations from the overall findings. Furthermore, buy signals are 
accompanied by higher levels of successful trades and higher returns relative to sell signals, 
underlying that solely long position taking and exiting the market is the most efficient trading 
strategy in the application of technical rules on the General Index. Finally, our findings contradict 
with the Efficient Market Hypothesis, since investor can gain significant risk-adjusted above 
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The main concern of this assignment is to examine various technical analysis rules’ 
performance on the General Index of the Athens Stock Exchange market (ASE) and their ability 
to constantly generate risk-adjusted above market returns. The technical rules that we explore 
are Moving Averages (Variable Moving Average and Fixed Moving Average), Trade Range Break-
out (representing support and resistance level break-out) and Momentum Indicators (Relative 
Strength Index and Moving Average Convergence Divergence).  The evaluation of performance is 
based on several factors, taking into consideration mean and total returns for the period of 
examination (01-1985 until 01-2020), the risk profile, the number of market participation days 
and transaction costs throughout the total investment period. The technical analysis investment 
strategies are applied to the ASE General Index for various parameter scenarios per investment 
strategy and per three sub-periods besides the total period of evaluation; while they are directly 
compared to a passive buy-and-hold investment strategy of the index, representing market 
performance.  
The hypothesis that the weak form efficiency, under Fama’ s (1970) three levels of efficiency 
market model, holds in ASE dictates that investment strategies based on past information would 
not be able to generate constant risk-adjusted above market returns. An alternative outcome 
would clearly contradict with fundamental assumptions of the Efficient Market Hypothesis (EMH) 
theory. Testing the EMH application in ASE would be essential to academic researchers, taking 
into consideration the significantly small variety of bibliography in the area of technical analysis 
in ASE. Moreover, the findings of this dissertation would provide insight to analysts and potential 
investors in the formation of investment strategies.  
The underlying assumptions is that under the EMH theory, market prices securities so 
efficiently that future price changes direction depends only on future unknown events and 
cannot be predicted based on past actions. Malkiel (1999) introduced the random walk theory, 
proposing that investors would be better off buying and holding an index fund, rather than buying 
and selling individual securities or actively managed funds. This market behaviour will be 
captured in the study by the adaption of a passive buy-and-hold strategy of the General Index. 
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The performance of the buy-and-hold strategy in the General Index of ASE will be directly 
compared with technical rules strategies, aiming to answer the following questions: 
a. Does the Efficient Market Hypothesis hold in the Athens Stock Exchange market? 
b. Can technical rules generate risk-adjusted abnormal above market-returns? 
c. What level of risk do investors accept following a passive buy-and-hold strategy, in 
comparison to Technical analysis-based strategies? 
d. How many days do investors participate in the market under technical rules in comparison 
to the buy-and-hold policy? 
e. How do transaction costs affect the efficiency of technical rules performance? 
 
1.1 Structure of the Study 
 
In this Chapter 2, we will present fundamental theories of the topics of Efficient Market 
Hypothesis, Technical and Fundamental analysis, aiming to set the background for the upcoming 
formation of our investment strategies. We will investigate the answers to the following topics: 
a) The Efficient Market Hypothesis (EMH) theory and the optimal investment strategy for EMH 
supporters, b) Technical and Fundamental analysis investment philosophies and the 
contradiction with the EMH. Moreover, we explore the Dow Theory, which is considered the 
foundation of all technical analysis market studies. Finally, we conduct a scientific review in the 
field of technical rule strategies performance in financial markets, in comparison to EMH based 
passive investment strategies, with special reference to the Athens Stock Exchange Market. In 
Chapter 3, we analyse significant Technical analysis tools, considering Chart Patterns and 
Technical Market Indicators. 
In Chapter 4 we introduce the methodology we followed in the application and evaluation of 
the technical rules on the General Index. We present the sample of 8686 observations of daily 
closing prices of the General Index covering the period of 35 years from 01/1985 until 01/2020, 
along with three sub-samples, representing bull market, bear market and mixed market 
conditions. The main principles of the technical rules’ formation and the corresponding 
parameter scenarios are described in detail. In addition, we state the main statistical hypothesis; 
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t-test will be conducted, testing: a) the mean return following a buy (sell) signal for equality with 
mean market returns and b) the mean returns following a buy signal minus the mean returns 
following a sell signal for equality with zero. For those two t-tests the null hypothesis is 
formulated as: a) there is no actual difference between mean returns of the technical rules and 
the naïve buy-and-hold policy and b) technical analysis rules do not produce useful signals and 
positive returns are the same for buy and sell signals. Finally, we identify the main measures of 
risk, as the daily or 10-day standard deviation and the Sharpe ratio on daily and 10-day basis.  
The main analysis and interpretation of the results is conducted in Chapter 5. We provide 
strong evidence of technical analysis rules superiority in comparison to a naïve passive strategy, 
in the field of mean and total returns, as well as accepted levels of risk, taking into consideration 
transaction costs. T-tests and sub-sample simulations validate the significance of the results. The 
main findings can be summarized by: a) technical rules outperform the market in terms of mean 
and total returns for the overwhelming majority of evaluated scenarios, even taking into account 
transaction costs, b) daily re-evaluated rules are accompanied by  lower volatility levels than the 
market, while 10-day recording rules by lower or similar volatility compared to the market levels, 
c) daily re-evaluated rules outperform 10-day recording rules, regarding total returns, d) 
technical rules require significantly lower number of market participation days to outperform the 
market in total returns, enabling investors to seek for additional investment opportunities, e) buy 
signals are followed by higher percentage of successful trades and higher returns compared to 
sell signals. In the last Chapter we underline the main conclusion of the analysis and 
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2. Literature Review 
 
2.1 The Efficient Market Hypothesis Theory  
 
A capital market is a financial market in which long-term debt or equity-backed securities are 
bought and sold and as such its primary role can be described as allocation of ownership of the 
economy’s capital stock. In an ideal capital market, securities prices emit accurate signals for 
resource allocation, considering that firms and investors can make investment decisions among 
the securities that represent ownership of a firm’s equity under the assumption that the 
securities prices fully reflect all available information at any given time. Efficient Market 
Hypothesis (EMH) suggests that in an efficient Capital Market, prices incorporate and fully reflect 
available information (Fama, 1970).  
Fama (1970) argued that markets could be classified into three levels of efficiency, based 
upon relevant information subsets reflected on stock prices. First, weak form efficiency suggests 
that current prices reflect information about historical prices, indicating that technical analysis, 
that uses historical stock prices, would not be useful in exploiting market inefficiencies. Then, 
under semi-strong efficiency, current prices incorporate information subsets not only about past 
prices but also about any other publicly available information including financial statement, stock 
splits and news reports; fundamental analysis based upon analysis of the financial characteristics 
of firms would not be useful to potential investors in exploiting market inefficiencies. Finally, 
under strong market efficiency, capital assets prices reflect public as well as private information 
and no investors would be able to consistently outperform the market. 
Malkiel (2003) defined efficient financial markets, as such that do not allow investors to earn 
above-market returns without accepting above-market risks. According to Damodaran (2012), 
efficiency market supporters (Efficient Marketers) believe that market prices at any point 
represent an accurate estimation of securities true value and any attempt to exploit market 
inefficiencies would cost more that it would make in excess returns, taking into consideration 
transactions costs. The underlying assumption is that markets will aggregate quickly and 
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accurately new information that create inefficiencies; and market will restore securities prices at 
their true actual value.  
Investors rationality should be considered, in the context of identifying market imperfections. 
In an ideal market, investors should undertake optimal financial decisions based on rational 
research and analysis of information. Biases of judgment and decision making, such as 
overconfidence, optimism, hindsight and overreaction to events, along with errors in reference 
have been reported as main aspects of investors psychology leading to irrational decision making 
(Kahneman, 1998). Daniel (1999), supported that securities prices are influenced by investors 
overconfidence and investment strategies suggested by overconfidence theory could realize 
extremely high and abnormal returns. On the contrary Fama (1998), identifies securities prices 
extreme reaction to information to be randomly split between overreaction and underreaction, 
suggesting consistency with the market efficiency theory. 
The question of whether a market is efficient and under what form of efficiency it can be 
classified under Fama’ s model, or else whether market inefficiencies exist and how to exploit 
them is central to investment philosophy and strategy. Malkiel (1999) introduced the random 
walk theory, proposing that market prices securities so efficiently that future price changes 
direction depends only on future unknown events and cannot be predicted based on past actions. 
In the context of the random walk theory investors would be better off buying and holding an 
index fund, rather than buying and selling individual securities or actively managed funds. 
According to Damodaran (2012), if a market is efficient the core process of valuation becomes 
one of justifying market price, while if the market is not efficient the process of valuation focuses 
on identifying undervalued assets. Price of undervalued assets should be corrected by the 
market, but the time horizon should be taken under consideration by investors. Furthermore, an 
efficient market does not imply that true value of a firm is reflected at any given time, rather than 
deviation from true value should be random with equal probabilities of being undervalued or 
overvalued and there are no observable variables and investment strategies that could enable 
an investor to outperform the market.  
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2.2 Investment philosophies in the Capital Market 
 
In the recent years the efficient market hypothesis theory has been under consideration. 
Researchers, analysts and investors have been seeking for abnormal above-market-return 
investment strategies, dictating that the passive buy-and-hold strategy in the market, as 
suggested by the EMH, would not be optimal. There have been two main schools of thought with 
radical different methods towards arriving to investment decision answers of what and when. 
These investment philosophies are commonly referred as fundamental and technical analysis.  
 
2.2.1 Technical Analysis 
 
Technical analysis attempts to forecast securities price changes based on the study of past 
prices and price movements, along with a few other summary statistics about security trading. It 
refers to the study of the action of the market itself rather than the study of goods in the market. 
The main underlying assumption is that shifts in supply and demand can be detected in charts of 
market action (Brock, 1992). Technical analysts believe that market price reflects not only 
securities valuation estimations by rational security appraisers, but also hopes, fears, guesses and 
moods, rational and irrational behaviours of many potential buyers and sellers, along with their 
needs and resources. All the aforementioned factors cannot be neglected and are finally 
expressed in the one precise figure of the market performance. Certain patterns of formations, 
levels and areas that appear on this figure can be interpreted in terms of forecasting future trend 
development (Edwards, 2018).   
Technical analysis expands beyond just graphical analysis of price figures; it consists also of a 
set of technical indicators calculated from previous volumes and prices. Those indicators produce 
buy and sell signals and can be verified based on historical data (Ilinskaia, 1999).  Trading 
indicators can be classified into two basic categories: market sentiment indicators and market 
strength indicators; while further categorization includes trend indicators, oscillator indicators, 
volatility indicators and support-resistance indicators. Market sentiment indicators forecast price 
movements based on tracking bullish or bearish market trends; a bullish (bearish) sentiment 
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indicates prices will increase (decrease) based on anticipated higher demand (supply) for 
securities. Market strength indicators evaluate the strength of market movements; a strong 
movement is expected to last longer and lead the market to higher highs or lower lows (Achelis, 
2001).  
 
2.2.2 Fundamental Analysis 
 
Fundamental analysis investment philosophy is based on estimating the true value of a 
security related to its financial characteristics, such as growth prospects, risk profile, earnings, 
cashflows and competitive position. When securities currently traded prices deviate from true 
value estimation, it’s a signal that securities are under or overvalued by the market. In general, 
fundamental analysis-based investment are considered long-term investments and besides 
deviation from the true value of the security, investors should consider the anticipated time 
period that the market will correct the aforementioned deviations (Damodaran, 2012). Having 
that said, we can identify direct contradiction with EMH fundamental assumptions that market 
inefficiencies will be restored quickly and accurately before investors could exploit abnormal 
returns.  
 
2.3 The Dow Theory 
  
The Dow Theory is considered to be the foundation of all technical analysis market studies. 
Charles Dow is considered to be the first to conduct a thorough research, in order to express the 
general trend of the market in terms of the average prices of few selected representative stocks 
(Edwards, 2018). Although Dow focused on identifying a barometer of general business trends, 
rather than forecasting market trends and guiding investors, his philosophy on determining 
demand and supply dynamics of the market based on historical information can be described by 
the words he wrote on January 31, 1901 in the Wall Street journal (Dow, cited in Schannep 2008, 
p. 11): 
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“A person watching the tide coming in and who wishes to know the exact spot which marks 
the high tide, sets a stick in the sand at the points reached by the incoming waves until the stick 
reaches a position where the waves do not come up to it, and finally recede enough to show that 
the tide has turned. This method holds good enough in watching and determining the flood tide 
of the stock market.” 
 
2.3.1 Dow’s Three Movements 
 
According to Hamilton (1897), Dow’s Theory supported that there are simultaneously three 
movements in progress in any capital market. The most important are the Major or Primary 
movements that represent extensive upwards or downwards movements and tend to run over a 
period of at least one year or as generally accepted much longer and result in appreciation or 
depreciation in value of more than 20%. Coincident with it, the Dow’s Secondary movements, 
could be described as swings in the opposite direction of the primary trends, reactions or 
correction, such as of sharp rallies in a primary bear market or sharp reactions in a primary bull 
market; indicating that the primary move has gotten ahead of itself (Edwards, 2018). 
Concurrently with the two aforementioned market movements there are the Minor trends, or 
else underlying fluctuations of the day to day market, which are considered to be of minor 
importance to the Dow Theory.  
An upwards moving primary market is called Bull Market and can be confirmed by successive 
rallies reaching higher levels than the previous ones and secondary reactions stop at higher levels 
than previous reactions. On the other hand, when prices movements result in successively lower 
price levels and secondary rallies fail to bring the price levels back to the top level of the preceding 
rally the primary trend is confirmed to be downwards, while this is called a Bear Market. Bull 
market could be divided into three stages, namely the revival of confidence in future of business, 
the response of stock prices to improvements in corporate earnings and finally the period of 
rising speculation and inflation; while Bear market could be identified in the periods of 
abandonment of hopes for inflated priced securities, increased securities supply due to 
deteriorated business and earnings and distress of selling securities regardless their value. 
Investors aim to enter a Bull Market as early as possible and hold until signals indicate that it is 
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over and a Bear Market has started. In the long-run investors can disregard Secondary and minor 
movements; however accurate recognition of secondary swings can generate significant profits.  
 
2.3.2 Principles of Confirmation 
 
Dow Theory’s basic tenets, considering the confirmation of market trends are summarized in 
the following (Robert, 1932): 
 
1. The Two Averages Must Confirm. Market movement should be confirmed by both 
averages (Railroad and Industrial at the time) corresponding direction before reliable 
inferences may be drawn. The aforementioned statement does not imply simultaneous 
movement of market indexes, rather suggests patience to investors to confirm market 
movement within a given period of examination. 
2. Relation of Volume to Price Movements. Price movements accompanied by high volumes 
represent the true market view and according to Dow they indicate the direction in which 
the market anticipated continued movement. 
3. Trend exists until definitive signals prove that they have ended. A market trend exists 
despite market noise; markets will soon resume primary trend movement despite 
opposite direction temporarily moves. Technical analysis tools aim to clarify the 
difference between start of a new trend or temporary movement.    
 
2.3.3 Opposition to the Dow Theory 
 
Cowles (1934) provided strong evidence against the ability of chartists to forecast stock 
prices, supporting that market timing strategies based on Dow Theory generated returns that 
lagged the market. He compares Hamilton’s market timing strategy, based on 255 editorials 
published in the Wall Street Journal, to a benchmark of fully invested stock portfolio, highlighting 
the fact that a Dow Theory based investment strategy could not consistently generate above 
market returns.  However, Brown (1998) supported that Cowles inaccurate estimation of risk-
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adjustment and his focus only in changes in primary market trend recommendation mitigate the 
anticipated efficiency of the examined market timing strategy; vindicating Hamilton as an 
efficient market timer.  
 
2.4 Evidence of Technical Market Indicator strategies performance 
 
Since the beginning of the century, significant scientific research has taken place supporting 
academic critics towards Technical Analysis accuracy in forecasting market trends and generating 
abnormal risk-adjusted above market returns. Fama and Blume (1966) tested filter rules in the 
DJIA (Dow Jones Industrial Average), concluding that although there is dependence in successive 
price changes, filter rules were unable to generate above market profits after adjusting for 
transaction costs and the Random Walk model is adequate to describe market price dynamics. 
Van Horne and Parker (1967) tested moving average trading rules on 30 randomly selected 
securities listed in the NYSE, supporting that the evaluated technical rules did not create profits 
higher the naïve buy-and-hold strategy, even when transaction costs were ignored. Van Horne 
and Parker (1968) extended their research studying the exponential weighted moving average, 
concluding again to the rule’s inability to consistently generate profits. Jensen and Benington 
(1970) evaluated relative strength trading rules to 29 independent samples of 200 securities, 
highlighting that besides the rules inability to generate higher returns after allowance for 
transaction costs, they were on the average riskier than buy-and-hold policy. 
Unlike evidence of the earlier work, recent empirical studies tend to support the value of 
technical analysis trading rules. Fama and French (1988) illustrate that stock prices tend to induce 
negative autocorrelation in returns, indicating stock returns predictability; autocorrelation is 
explained as a reflection of market inefficiency or time-varying equilibrium generated by rational 
investor behaviour. They estimated that 25-45% of the variation of 3 to 5-year stock returns is 
predictable. Poterba and Summers (1988) suggest that stock returns exhibit positive serial 
correlation over short period and negative correlation over long intervals. Neftci (1991) using a 
set of algorithms tested the DJIA and showed that although technical analysis rules performed 
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well in prediction of price changes under non-linear price series, the rules were useless in 
prediction under Gaussian time series.  
Brock et al. (1992) investigated the performance of simple technical trading rules, such as 
moving average oscillators and trade range break-out (representing support and resistance levels 
break-out), providing strong evidence in favour of technical rules predictive abilities in both mean 
and variances. He concluded that throughout a sample period of over 90 years of the DJIA index 
price series, buy signal generated by the technical rules are followed by greater returns and 
substantially less volatility in comparison to sell signals. Moreover, for statistical inferences Brock 
applied the bootstrap methodology to three models: a random walk, GARCH-M and exponential 
GARCH-M finding support for the non-linear nature of prices and returns. The returns obtained 
from technical trading rules was not consistent with the three aforementioned null model. Blume 
et al. (1994) investigated the role of volume in securities price forecasting, showing that volume 
provides information that cannot be deducted from price statistics. 
Chong and Ng (2008) investigating Technical Market momentum Indicator’s performance in 
the London Stock Exchange FT30 Index providing evidence that RSI and MACD oscillator rules 
could consistently outperform the buy-and-hold policy. Lento and Gradojevic (2007) studied 
several simple technical rules in the DJIA, NASDAQ and TSX Indexes and supported that although 
each rule alone could not guarantee excess return profits, an efficient combination of the rules 
was able to outperform all the examined markets. MACD and RSI rules were also examined by 
Chong et al. (2014) presenting evidence in favour of the rules ability to generate profits in the 
Italian and Canadian Stock markets, considering the presence of 1% round trip transaction costs.  
Recent research focused in the use of neural network, fuzzy systems, evolutionary 
computation and genetic algorithms, which along with technical rules form trading systems, in 
order to identify market inefficiencies and explore price movement forecasting using past price 
and volume data. Schöneburg (1990) suggested that neural networks could prognosis of stock 
prices in a short-term day-to-day basis with high degree of accuracy, based on the ability to 
quickly process data of short time prediction spams in a fast-moving environment. Yao et al. 
(1999) supported these findings and supported that artificial neural networks could generate 
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above market and conventional ARIMA models returns in emerging stock markets; highlighting 
the ability to decode non-linear time series present in Capital Markets behaviour.  
Park (2007) conducted a vast scientific review on the field of technical trading strategies 
studies, in order to evaluate the profitability of technical analysis and highlight limitations of the 
scientific researches. He categorized the empirical literature into two groups, early studies (1960-
1987) and modern studies (1988-2004). Regarding early studies, Park underlined limitations, in 
terms of variety of examined trading systems, absence of measures of risk and statistical tests, 
optimization and out of sample verification, as well as data snooping problems. Modern studies 
improve upon limitations by increasing the number of trading systems tested, assessing risk, 
performing conventional or more sophisticated statistical tests (such as the bootstrap method), 
conducting parameter optimization and out-of-sample verification. He summarizes that among 
95 modern studies, 56 find positive evidence of technical analysis-based strategies, 20 obtain 
negative results and 19 mixed results.  
In an effort to question Fama’s (1970) approach of technical analysis as sign of investor 
irrationality, Menkhoff (2010) investigated the use of technical rules by 692 fund managers across 
five markets, considering that the use of these rules by highly qualified market participants would 
support their significance. The findings underline technical rules as important to the majority of 
fund managers, in preference complementary to fundamental analysis. However, technical rules 
gained the primary preference of fund managers up to the time-horizon of weeks; as users shared 
the common assumption that psychological influenced that are important to price determination 
could be captured by technical rules. These findings are consistent with the fact that most US 
mutual funds behave in a way related to momentum trading (Grinblatt et al., 1995). 
 
2.5 Technical analysis in Athens Stock Exchange Market  
 
There has been little scientific attention towards the application of technical rules in the 
Emerging Stock Market of Athens. Panas (1990) provided evidence consistent with the Weak 
Efficient Market hypothesis in ASE; he examined statistical test and supported independence 
between stock price returns and previous price movements. Vasiliou et al. (2006) evaluated 
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various technical rules applied on the General Index of ASE for the period between 1990 and 
2004, such as moving averages and the MACD Indicators, and used standard tests in combination 
with bootstrap method highlighting that technical rules can generate abnormal above market 
returns, taking into consideration 0.18% entry and 0.31% exit transaction fees. Floros and Vougas 
(2008) examined the relationship between spot and future prices in the ASE and showed that for 
both FTSE-20 and FTSE-40 market Indexes future prices contain useful information in forecasting 
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3. Technical analysis Tools and Strategies 
 
Throughout the years following Dow Theory formation of a vast majority of technical analysis 
tools has been developed to support market timing investment strategies, aiming to generate 
abnormal returns for investors. These tools could be summarized into Chart Patterns 
interpretation tools and Technical Market Indicators. 
 
3.1 Chart Patterns  
 
Chart Pattern like Head and Shoulders, Triangles or Wedge formations, short-term 
phenomena, such as spikes and key reversal days, Gaps, Channels and levels of Support and 
Resistance are of essential importance in the interpretation of market demand and supply 
dynamics and the forecast of price movements. The major chart patterns, namely Head and 
Shoulders, Trendline and Support and Resistance areas patterns ae presented in the following 
sections. 
 
3.1.1 Head and Shoulders 
 
Head and Shoulders formation can be identified as the most reliable of major reversal 
patterns. In the case of the bearish reversal pattern, as depicted in Figure 1 the formation consists 
of three consecutive rallies followed be recessions patterns (Edwards, 2018): 
a. The left shoulder is consisted of a strong rally with heavy trading volumes and 
followed by a recession on which volumes are considerably smaller. 
b. The second heavy-volume rally forming the head reaches higher top levels than the 
left shoulder and the lower-volume recession following takes prices down to the level 
of the recession but definitely lower than the level of the top of the left shoulder. 
c. Finally, the right shoulder is consisted of a lower than the previous in volume rally 
failing to reach the height of the head, before another decline is initiated declining 
down through the neckline. The is the confirmation of the reversal pattern or else the 
breakout. 
















Figure 1. Head and Shoulders as a reversal pattern. (source: https://www.chartpatterns.com) 
 
It should be stated that relative volume is essential in the recognition and confirmation of 
the Head and Shoulders formation as a reversal pattern, rather than a consolidation pattern. The 
first signal of a Head and Shoulder formation could be descending volume in the recent highs in 
comparison to previous ones. Moreover, Head and Shoulders is directly related to the Dow 
Theory, considering that recent lower (higher) Tops and Bottoms indicate a downwards 
(upwards) trending market.   
 
3.1.2 Trendlines and Channels 
 
Trendlines can be identified in prices upwards or downwards movement in the chart; when 
plotted efficiently they can reinforce technical analysis forecasts derived from other formations, 
such as Support and Resistance levels, in order to generate earlier signals or warnings. In a 
descending price trend, the most likely to be straight is the line connecting the highs on minor 
rallies; on the other hand, on an ascending price trend, the most likely the most likely to be 
straight is the line connecting the bottoms on minor recessions (see Figure 2). In the case of two 
parallel lines connecting tops and bottoms of the formation we can identify a trendline channel 
pattern (see Figure 2).  
Trendlines patterns can be identified as earlier signals of Support and Resistance levels and 
when the trendline is broken it signals a significant reversal pattern, dictating shift in the balance 
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of demand and supply of securities in the market. Nevertheless, in order to back test the validity 
of the forecasting signal we should consider the number of times that the market has tested the 
trendline, the length of the trendline, as well as the angle of ascent. A longer line that has held a 
great number of Tops or Bottoms is of greater technical significance, along with a flatter, more 
horizontal trendline that could not break easily. Finally, the reversal pattern should be verified 













 Figure 2. Trendlines and Channel Trendlines as a trading pattern. (source: 
https://www.forexgdp.com) 
 
3.1.3 Support and Resistance 
 
Support Levels are levels in which demand for securities appeal to stop downtrend movement 
of prices and possibly reverse it, while Resistance Levels represent areas of adequate supply able 
to stop and possibly reverse an uptrend. These are could be described as areas of concentration 
of demand and supply. Market psychology places a significant role as investors remember the 
past and to altered conditions so as to forecast market movements. The underlying concept 
supported by technical analysis is that investors willingness to liquidate at peak price levels will 
put downwards pressure to index prices when they reach local maximums. However, if price 
levels penetrate above this resistance area, prices will raise above previous local maximums. On 
the other hand, if price levels penetrate below support area and buying upwards pressure, prices 
will fall further below previous local minimums. 




















Figure 3.  Support and Resistance area patterns (source: https://priceaction.com) 
 
The breakout of a Support or Resistance area signals a distinct warning of a change in trend, 
with the significance of the warning supplemented by the volume of activity as or after the area 
is violated; breakout of a Minor Support or Resistance area is considered the first step of an 
Intermediate Trend reversal, while the breakout of an Intermediate Support or Resistance area 
is considered the first step of a Major Trend reversal. Note that critical price levels switch their 
roles from Support to Resistance and vice versa; a former top becomes a Support area in a 
subsequent downtrend. Besides volume the validity of Support or Resistance breakout is relevant 
to the length of time that has elapsed since its last formation and the extend of the subsequent 
increase or decline (Edwards, 2018).   
 
3.2 Technical Market Indicators 
 
Technical market Indicators provide an accurately quantified framework for organizing any 
desired information about observed past market behaviour and can be approached in a 
systematic and scientific way.  These technical analysis tools can be tailored to evaluate and 
forecast the movement of Major, Secondary and Minor market trends and can be applied to the 
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full range of financial instruments, including stocks, futures, currencies or anything traded in an 
open market. As a result, investment strategies can be formulated based on Technical Market 
Indicators; back-testing those indicators has proven to be useful in actual application and provide 
practical alternatives that generate better probabilities of success in the market.  
 Technical analysis indicators could be categorized into Trend, Momentum and Sentiment 
indicators. Trend indicators consider the forecast and confirmation of market prices movement 
(up, down or sideways). Momentum are leading indicators of an upcoming change in price trend 
direction; normally momentum reaches peak levels well before prices approach ultimate high. 
Decreasing peaks as price rallies signal negative divergence, while when prices break below 
previous minor lows and momentum penetrates into negative territory, indicates a reversal 
pattern and the beginning of a bear market. On the other hand, assuming prices approaches 
subsequently lower bottoms accompanied with decreasing momentum recognize positive 
divergence.  Finally, Sentiment indicators assume that investors swing to emotional extremes that 
signal overreaction; they highlight condition of extreme bullish (overbought) or extreme bearish 
(oversold) market. In the following section we will present significant technical market indicators 
used in this dissertation to formulate investment strategies, namely the Simple Moving Average 
(SMA), the Relative strength Index (RSI) and the Moving Average Convergence-Divergence 
(MACD) (Colby, 2002). 
 
3.2.1 Simple Moving Average 
 
The Simple Moving Average (SMA) is probably the oldest and most widely used statistical 
method applied to security prices data. Calculation of the indicator implies calculation of the daily 
(or weekly or monthly) closing prices of a security or index for the number of trading days we are 
interested and then divide the summary to the aforementioned number of days (see Equation 
1). SMA subsequently repeated calculations are assumed to form chart lines that follow the 
original price time-series, although they are filtered and smoothed from minor or secondary 
movements volatility depending on the time horizon of the calculation.  
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According to the market behaviour and the desired investment time-horizon, investors 
formulate strategies based on the calculation of two moving averages; the Short period and the 
Long period of the security. When the Short period penetrates above (below) the Long period it 
is a signal of an up-trending (down-trending) reversal generating buy (sell) signals for investors. 
 







3.2.2 Relative Strength Index (RSI) 
 
Relative Strength Index (RSI) is one of the most significant price momentum indicators, used 
to evaluate the magnitude of overbought or oversold condition of a security, considering recent 
price movements. RSI was introduced by Wilder (1978) and is displayed as an oscillator ranging 
from 0 to 100; Wilder emphasized in confirmation and divergence of RSI in comparison to the 
original price time-series. As presented in Equation 2, RSI can be described as the ratio of the 
exponentially smoothed moving average of n-period gains divided the absolute value of the 
exponentially smooth moving average of n-period losses. 
 







RSI main potential value is as a mechanical contra-trend technical indicator, considering that 
extreme overbought and oversold condition would be restored by the market supply and 
demand equilibrium. The efficiency of RSI is questioned during the period of major market price 
drops, i.e. the Crash of 87’ and the decline of 1998 (Colby, 2002).  The most popular n-length 
periods calculation, as Wilder suggested, is the 14 days; while typical values of overbought and 
oversold areas are considered the RSI levels of 70 and 30 respectively. However, these levels and 
time-horizon have to be back-tested by investors to specific market and security behaviour.  
 
P a g e  31 | 86 
 
 3.2.3 Moving Average Converge-Divergence (MACD) 
 
Moving Average Convergence Divergence (MACD) is a price momentum oscillator developed 
by Gerald Appel (2005) and is calculated in three steps: 
 
a. Calculate the spread difference between two Exponential Moving Averages (EMA) of 
the closing prices: a slower, 26-period EMA and a faster 12-period EMA. The result is 
the MACD line and measures price velocity. 
b. Smooth this price velocity by calculating an even faster 9-period EMA of the MACD line. 
This is the signal line of MACD. 
c. Calculate a second differential oscillator by subtracting the signal line from MACD line. 
This oscillator measure price acceleration and is normally presented as a histogram. 
 
It should be stated that depending on the specific market and security behaviour Appel 
suggested the adaption of different n-periods for the calculation of the MACD line and signal line, 
that could better fit their investment strategies. MACD potential value is considered to be as a 
trend-following indicator (Colby, 2002). The main MACD based investment strategy implies that 
a buy signal is generated when the MACD line crosses the signal line from below; while a sell 
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The technical trading strategies we formulate are applied on the General Index of the Athens 
Stock Exchange Market, which is the major and most famous index of the emerging capital 
market, consisted of 60 stocks with the largest capitalization in the market. Each one of these 
securities participates in the composition of the General Index relative to its capitalization. The 
database of our analysis is composed of 8686 observation of daily closing prices for the General 
Index covering the period of 35 years from 02/01/1985 until 02/01/2020 (d/m/y format).  
 
 











Figure 4. ASE General Index Daily Closing Prices Time Series for the Total period and Sub-Periods 
of examination. 
 
In order to secure the robustness of the results besides the total period we evaluate the 
performance of the technical rules in three sub-periods chosen to represent diverse market 
conditions: 
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a. Sub-period 1 from 02/01/1985 until 01/11/1999, where as illustrated in Figure 4, a 
bull up-trending market is identified.  
b. Sub-period 2 from 01/11/1999 until 01/11/2007 where we found mixed market 
trends, since the period is initiated by a major market crush and followed by a major 
up-trending reversal. 
c. Sub-period 3 from 01/11/2007 until 02/01/2020 where we found a bear market, since 
the initiation of the financial crisis period in Greece. 
 
4.2 Technical Trading Rules 
 
Several simple and widely used technical trading rules are investigated in this assignment as 
they are presented and analysed in previous chapters (see Chapter 3): moving average oscillators 
(the Variable- Length Moving Average or else VMA and the Fixed-Length Moving Average or else 
FMA), Trade Range Breakout or else TRB (representing Support and Resistance areas breakout) 
and momentum market indicators (the Relative Strength Index or else RSI and the Moving 
Average Converge Divergence or else MACD). Returns are calculated as logarithmic differences 
of the General Index price levels at generated Buy or Sell signal of the corresponding rule and are 
compared to the returns of a naïve buy-and-hold strategy of the Index during the sample period. 
The application of the aforementioned technical rules on the General Index of ASE is simulated 
in R Studio. 
VMA rule generates buy (sell) signals when the short period moving average is above the long 
period moving average by a level greater than the desired band; when the short period moving 
average is inside the band no signal is generated. VMA rule is evaluated on a daily basis, when 
investors reconsider if they should enter, exit or remain out of the market. In our analysis, we 
examine various scenarios of the VMA rule with a variety of short period lengths (1 or 5 days), 
long period lengths (20, 50, 150 ,200 days) and bands (0 or 1%) to identify the best performing 
parameters of the rule in the case of the General Index. 
FMA rule is a variation of VMA rule putting emphasis on the crossing of the moving average. 
Therefore, buy (sell) signals are generated when the short period moving average crosses the 
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long period moving average from below (above) by a level greater than the desired band; 
however, in this case we will record the rules returns over the next ten days in order to examine 
the common assumption that returns should be different following a crossover. As a result, 
investors ignore signals during this ten-day period and remain out of the market until a crossover 
of the two moving averages generates a long or short signal. The ten-day period of returns 
recording is consistent with Brock et al. (1992) research. Similar to the VMA rule we evaluate 
different scenarios of short period lengths (1 or 5 days), long period lengths (20, 50, 150 ,200 
days) and bands (0 or 1%) to identify the best performing parameters of the rule.  
TRB rule generates buy signals when price levels rise above local maximum and sell signals 
when price levels fall below local minimums by a level greater than the desired band. Local 
maximum and minimum levels simulate resistance and support levels. To implement the TRB 
investment strategy we record 10-day profits after the breakout of Support or Resistance levels 
and we examine various scenarios of time-horizon of local maximum and minimum consideration 
(20, 50, 150, 200 days), as well as bands (0 or 1%). 
In the case of RSI, we examine two technical rules. The first rule RSI1 generates buy signals 
with the RSI oscillator of the General Index penetrates the established oversold level line from 
below and sell signals when the oscillator penetrates the overbought line from above by a level 
greater than the desired band. To implement the RSI1 investment strategy we record 10-day 
profits after the breakout of the aforementioned overbought or oversold levels. On the other 
hand, the second rule RSI2 generates buy signals with the RSI oscillator is above the established 
overbought level line and sell signals when the oscillator is below the established oversold line. 
The main purpose is to evaluate the value of RSI rule as a momentum trend follower indicator 
rather than a momentum contra trend indicator, as it is established by bibliography. To 
implement RSI2 rule we record daily profits and investors evaluate daily whether they should 
enter, remain or exit the market. For both of these rules, RSI is calculated for the period of 14 
days consistent with Wilder’s (1978) research and we examine various scenarios of overbought -
oversold levels (80-20,70-30,60-40,50-50), as well as bands (0 or 1%). 
Finally, MACD rule produces buy signals when the MACD line crosses the signal line from 
below and sell signals when MACD line crosses the signal line from above by a level greater than 
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the desired band. MACD line is calculated using the difference between 26-period EMA and the 
12-period EMA; while the signal line as the 9-period EMA of the MACD line, consistent with Appel 
(2005). MACD investment strategy requires the recording of ten-day profits after the crossover 
of MACD and signal line, while we examine the performance of the rule with and without the 1% 
band.  
 
4.3 Hypothesis Testing 
 
T-tests will be performed in all the aforementioned technical rules and the corresponding 
scenarios. T-statistics will compare the mean (daily or ten-day according to the examined rule) 
returns of the buy-and-hold strategy with the mean returns of buy (sell) signals generated by the 
technical rules. The results of the tests will enable to accept the null hypothesis (there is no actual 
difference between mean returns of the technical rules and the buy-and-hold policy) or reject 
the null hypothesis (there is a statistically significant difference between the mean returns). The 
unpaired t-tests are performed based on Equation 3 (Brock, 1992), where μr and Nr are the mean 
returns and number of signals for buys and sell, and μ and N are the mean returns and number 
of observations of the buy-and-hold strategy; while σ2 is the estimated variance of the sample. 
Moreover, the mean returns of buy signals minus the mean returns of sell signals will be 
tested for equality with zero. The results will help us to accept the null hypothesis (technical rules 
do not produce useful signals and positive returns are the same for buy and sell signals) or reject 
the null hypothesis (technical rules produce useful signals). The unpaired t-tests are performed 
based on Equation 4, where μb and Nb are the mean returns and number of buy signals, and μs 
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4.4 Measures of Risk 
 
In order to evaluate the performance of the examined technical rules we have to consider 
certain measures of risk. To begin with, we examine the volatility of returns by calculating and 
comparing the daily or ten-day standard deviation of return for buy and sells signals, regarding 
all scenarios of the technical rules and compare it to the market volatility (as expressed by the 
buy-and-hold strategy). Furthermore, we examine risk-adjusted returns for all the 
aforementioned scenarios and compare it to the market risk-adjusted returns. In our case we 
chose to investigate the Sharpe Ratio of the investment strategies calculated by dividing the 
dividing the returns generated by buy (sell) signals by the standard deviation of the 
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5. Data Analysis 
 
5.1 Sample Statistics 
 
 Table 1 contains summary statistics for the entire sample and for the Daily and 10-Day 
(non-overlapping 10-day periods) Logarithmic Returns, summarizing the performance of a 
market representative buy-and-hold strategy in the General Index of ASE for the total period of 
35 years (1985-2020). Moreover, the number of recordings, the mean returns and the standard 
deviation of the corresponding positive and negative daily and 10-day returns are presented, 
along with the Sharpe Ratio and the total returns of the strategy. In Appendix A, the 
aforementioned summary statistics are presented for the buy-and-hold policy, daily and 10-day 
returns, for the three selected sub-periods of examination. We can highlight that positive returns 
of the buy-and-hold strategy are related to the strong up-trending market of sub-period 1; while 
sub-period 2 presents slightly negative returns and sub-period 3 strong negative returns, 
accompanied by the highest volatility. 
 
Table 1. Summary Statistics for the Buy-and-Hold policy Daily and 10-Day Returns for the total 
Period of Examination (1985-2020). N describes the number of recordings, mean and st.dev 
represent the mean returns and standard deviation of returns (daily or 10-day returns recordings). 
Ret>0 focus only on positive market returns; while Ret<0 on negative period returns. Sharpe Ratio 
indicates risk-adjusted mean returns. Sum of Returns signals the cumulative returns of a passive 











  Daily Returns 10-Day Returns 
N 8685 868 
mean 0.00036 0.0036 
St. Dev 0.01876 0.0664 
Skewness -0.00754 0.2057 
Kurtosis 10.14752 2.9497 
N (Ret >0) 4487 470 
mean (Ret >0) 0.01253 0.0479 
St. Dev (Ret >0) 0.01368 0.0470 
N (Ret <0) 4188 397 
mean (Ret <0) -0.01269 -0.0489 
St. Dev (Ret <0) 0.01414 0.0440 
Sharpe Ratio 0.01910 0.0538 
Sum of Returns 3.11231 3.0970 
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5.2 Technical Rule Results 
 
5.2.1 Variable Moving Average Rule 
 
In Table 2, we present the VMA rule results (as the rule is described in Chapter 4.2) for all the 
evaluated parameter scenarios and the total period of 35 years. The scenarios can be identified 
under the test column of the table and they differ by length of short and long period and by 
bands; for example, the scenario (1, 200, 0) can be explained as 1-day short-period moving 
average or else the General Index price, 200-days long period moving average and zero band. 
Buy signals are generated when the 1-day period moving average is above the 200-day period 
moving average; while sell signals are generated when the 1-day period moving average is below 
the 200-day period moving average. Two consecutive buy (sell) signals consult investors to 
remain in the market (hold on long or short positions respectively); as a result we monitor two 
variables: a) N buy (sell) are the total daily trading signals generated by the rule and b) Reversal 
buy (sell) signals  or else the actual crossovers of the moving averages that indicate changes in 
investment holdings by entering the market (following a buy signals) and exiting the market or 
taking short positions (following a sell signal). Clear distinction of these two variables is essential, 
considering transaction costs. The actual behaviour of the simulated rule in the case of ASE is 
presented in Figure 5. Detailed results of all technical rules for the three examined subperiods 
are presented in Appendix B.  
The results for the VMA rule are stunning and provide strong evidence in favour of the rule’s 
price movement forecasting ability. All scenarios daily mean and total period returns following a 
buy signal are positive; while on the other hand returns following a sell signal are negative. 
Positive (negative) returns following buy (sell) signals, after the crossover of the moving averages, 
consist evidence of the rule capability to predict upwards (downwards) market movement and 
minor or secondary market reversals. This evidence is highlighted by the fraction of successful 
buy and sell above the level of 50% for all parameter scenarios.  
Buy signals are followed by significantly greater returns in comparison to sell signals; along 
with higher percentage of successful transactions. Since VMA is a daily re-evaluated rule, 
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investors remain out of the market only when the moving average is inside the band of 1%. As a 
result, VMA returns follow market returns during long position and profits of market negative 
returns during short positions (following sell signals).  This strategy is summarized by buy-sell 
returns that represent investors taking both long and short positions in the market; the daily Buy-
Sell returns for the total period of the scenario (1,200,0) is demonstrated in Figure 5. Finally, the 
band of 1% generates greater mean and total returns in the majority of scenarios, allowing 
investors to gain profits in a less transaction and as a result with lower anticipated transaction 
costs.  
 
Table 2. VMA Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (short period, long period, 
band). N buy and N sell illustrate the total number of days that investors remain in the market 
following a buy or short signal respectively. Reversal Buy (Sell) signals are the number of signals 
advising investors to change holdings and enter the market (exit the market or take short 
positions). Buy>0 and Sell<0 are fraction of buy and sell signals generating positive and negative 
returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell signal, 
representing a long and short strategy by investors. Finally, numbers marked with *** are 
statistically significant at the level of 1%, ** at the level of 5% and * at the level of 10%.  
 
















(1,20,0) 0.00160*** 7.31 -0.00102*** -4.20 0.00262*** 11.51 
(1,20,0.01) 0.00210*** 7.74 -0.00124*** -4.01 0.00334*** 11.75 
(1,50,0) 0.00145*** 6.57 -0.00085*** -3.48 0.00230*** 10.04 
(1,50,0.01) 0.00166*** 6.87 -0.00090*** -3.27 0.00256*** 10.14 
(1,150,0) 0.00117** 5.28 -0.00056** -2.25 0.00173*** 7.54 
(1,150,0.01) 0.00127*** 5.51 -0.00062** -2.39 0.00189*** 7.90 
(5,150,0) 0.00105** 4.75 -0.00043** -1.72 0.00148*** 6.46 
(5,150,0.01) 0.00104** 4.54 -0.00046** -1.79 0.00151*** 6.33 
(1,200,0) 0.00117** 5.39 -0.00064*** -2.49 0.00181*** 7.87 
(1,200,0.01) 0.00122** 5.46 -0.00073*** -2.74 0.00195*** 8.20 
(5,200,0) 0.00114** 5.26 -0.00061*** -2.36 0.00175*** 7.62 
(5,200,0.01) 0.00116** 5.19 -0.00065*** -2.44 0.00181*** 7.63 
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(1,20,0) 4571 4096 415 415 0.55 0.52 
(1,20,0.01) 3689 3239 357 366 0.57 0.53 
(1,50,0) 4527 4110 211 211 0.55 0.52 
(1,50,0.01) 4126 3632 208 215 0.56 0.52 
(1,150,0) 4513 4024 87 87 0.55 0.52 
(1,150,0.01) 4346 3837 91 107 0.55 0.52 
(5,150,0) 4509 4028 52 52 0.54 0.52 
(5,150,0.01) 4349 3854 53 52 0.54 0.52 
(1,200,0) 4618 3869 74 74 0.55 0.52 
(1,200,0.01) 4466 3758 72 70 0.55 0.53 
(5,200,0) 4612 3875 37 37 0.54 0.52 


























Figure 5. VMA Buy and Sell signals (top graph), VMA Daily Buy-Sell returns and FMA 10-Day Buy-
Sell returns (following moving average cross-overs) for the (1,200,0) scenario and the total period 
of 35 years (1985-2020).  
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The statistical significance of our results can also be confirmed in Table 2. Buy signals reject 
the null hypothesis of equality with market returns at five out of twelve scenarios at the level of 
1% (the remaining seven reject it at the level of 5%); sell signals reject the null hypothesis in four 
scenarios at 1% significance level and in eight scenarios at the level of 5%. Buy-Sell reject the null 
hypothesis of equality with zero for all twelve scenarios at the level of 1%, indicating that the rule 
produces useful signals. Detailed t-test results for all rules are provided in Appendix C.  
The technical rule’s behaviour is consistent with our analysis in all three examined sub-
periods, being able to generate profits in bull and bear market conditions. The strongest returns 
are identified in sub-period 1, followed by sub-period 3.   
 
 
5.2.2 Fixed Moving Average Rule 
 
The results of the FMA rule (as described in Chapter 4.2) for all the evaluated parameter 
scenarios and the total period of 35 years are illustrated in Table 3. Consistent with VMA results 
we can identify that mean 10-day and total returns following buy signals are positive in all the 
evaluated scenarios (as well as buy-sell returns); while results following sell signals are negative 
in 10 out of 12 scenarios. Buy signals are followed by greater returns in comparison to sell signals 
and the percentage of successful long positions in the Index is significantly larger than the 
corresponding short positions. The band does not add value to the rule in capturing greater mean 
returns in all scenarios except the (1, 20) scenario. Moreover, the 10-day returns for the (1,200,0) 
scenario and the total period are depicted in Figure 5, where we can identify significantly less 
transactions in comparison to VMA rule, which is consistent with the rule focus solely in the 
moving averages crossovers. Finally, t-test results underline that the rule cannot generate 
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Table 3. FMA Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (short period, long period, 
band). N buy and N sell are the number of signals generated by the rule that advice investors to 
enter and exit (or take short positions in) the market. Buy>0 and Sell<0 are fraction of buy and 
sell signals generating positive and negative returns respectively. Buy-Sell illustrate the difference 
of the returns of buy and sell signal, representing a long and short strategy by investors. Finally, 
numbers marked with *** are statistically significant at the level of 1%, ** at the level of 5% and 




























(1, 20, 0) 172 185 0.0005 0.09 -0.0040 -0.73 0.47 0.45 0.0045 0.82 
(1, 20, 0.01) 161 168 0.0057 0.92 -0.0051*** -0.86 0.54 0.49 0.0108 1.77 
(1, 50, 0) 109 93 0.0074 0.81 -0.0130* -1.21 0.51 0.60 0.0204** 2.01 
(1, 50, 0.01) 102 89 0.0067 0.69 -0.0082 -0.73 0.53 0.54 0.0150* 1.42 
(1, 150, 0) 42 45 0.0116 0.49 -0.0063 -0.28 0.57 0.58 0.0179 0.77 
(1, 150, 0.01) 40 43 0.0102 0.41 -0.0027 -0.12 0.63 0.56 0.0130 0.53 
(5, 150, 0) 36 39 0.0179 0.64 0.00536 0.21 0.69 0.51 0.0125 0.43 
(5, 150, 0.01) 34 37 0.0147 0.50 0.00742 0.27 0.65 0.46 0.0073 0.23 
(1, 200, 0) 31 37 0.0172 0.53 -0.0059 -0.22 0.65 0.57 0.0230 0.75 
(1, 200, 0.01) 33 34 0.0132 0.44 -0.0019 -0.06 0.61 0.59 0.0151 0.50 
(5, 200, 0) 29 29 0.0285** 0.83 -0.0073 -0.21 0.76 0.55 0.0357** 1.04 




5.2.3 Trade Range Break-out Rule 
 
The results of the TRB rule (as described in Chapter 4.2) for all the evaluated parameter 
scenarios and the total period of 35 years are presented in Table 4. TRB rule results indicate 
significant ability to forecast price movements in both buy and sell signal generation cases, based 
on Support and Resistance level break-out. Buy signals generate strong positive 10-day returns 
for all scenario (as well as buy-sell returns), while sell signal create negative returns in 6 out of 8 
scenarios. Once again, we can identify that the rule performs significantly better in long position, 
regarding returns and percentage of successful transactions. This conclusion is underwritten by 
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t-test results, supporting that all buy-signal returns reject the null hypothesis at 1% significance 
level, unlike sell signal returns that reject the null hypothesis for three out of 8 scenarios. 
In Figure 6, we can find the buy and sell signals created by the (150, 0.01) scenario, which 
supports the rule’s predictive ability and the Buy-Sell 10-day returns for the total period. In 
general, the band of 1% leads to higher mean returns in less transactions but overall lower total 
returns; in this case the optimal strategy should take into consideration the level transaction 
costs.  
 
Table 4. TRB Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (period for max/min 
estimation, band). N buy and N sell are the number of signals generated by the rule that advice 
investors to enter and exit (or take short positions in) the market. Buy>0 and Sell<0 are fraction 
of buy and sell signals generating positive and negative returns respectively. Buy-Sell illustrate 
the difference of the returns of buy and sell signal, representing a long and short strategy by 
investors. Finally, numbers marked with *** are statistically significant at the level of 1%, ** at 

















Sell    
Sum 
Return 








(20,0) 292 235 0.0184*** 5.36 -0.0082** -1.93 0.59 0.58 0.0266*** 7.29 
(20,0.01) 201 181 0.0260*** 5.22 -0.0113*** -2.05 0.67 0.58 0.0373*** 7.27 
(50,0) 208 158 0.0264*** 5.50 -0.0069* -1.09 0.66 0.58 0.0334*** 6.59 
(50,0.01) 146 113 0.0350*** 5.10 -0.0056 -0.63 0.71 0.58 0.0405*** 5.73 
(150,0) 132 96 0.0278*** 3.67 0.0013 0.12 0.66 0.53 0.0265*** 3.55 
(150,0.01) 96 67 0.0354*** 3.39 0.0016 0.11 0.68 0.52 0.0337*** 3.28 
(200,0) 125 85 0.0296*** 3.70 -0.0001 -0.01 0.66 0.53 0.0297*** 3.71 































Figure 6. Trade Range Break-Out Strategy Buy and Sell signals (top graph) and 10-Day Buy-Sell 
returns for the (150,0.01) scenario and the total period of 35 years (1985-2020). 
 
 
5.2.4 Relative Strength Index Rule 1 
 
The results of the RSI1 rule (as described in Chapter 4.2) for all the evaluated parameter 
scenarios and the total period of 35 years are presented in Table 5. The scenarios differ by 
oscillator levels that trigger buy and sell signals and bands; for example, in the scenario (20, 80, 
14, 0) a buy signal is generated when the oscillator crosses the oversold level of 20 from below; 
and the sell signal is triggered when the oscillator penetrates the overbought level of 80 from 
above. The underlying assumption according to the bibliography is that the RSI is a contra-trend 
momentum indicator. In our case we test multiple scenarios and we identify the RSI oscillator to 
be better performing as a following-trend momentum indicator in the General Index of ASE. As a 
result, buy signals created above the overbought levels of 60, 70 and 80, where demand 
overpowers supply, generate remarkable 10-day returns after crossovers; on the contrary sell 
signals below the oversold levels of 20, 30 and 40 benefit investors during short positions. On the 
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following section of the dissertation we will consider only the aforementioned scenarios of value, 
when referred to the RSI1 rule. In Figure 7, we can find the buy and sell signals, as well as the 
Buy-Sell 10-day returns, created by the (70, 30, 0) scenario for the total period. 
Having that said, we can state that Buy signals outperform Sell signals returns in terms of 
mean and total returns. T-tests identify that returns following buy signals are significantly 
different from market returns for the (70,30) and (80,20) scenarios at the level of 1%; on the 
contrary returns following sell signals reject the null hypothesis only for the (60,40) scenario. Buy-
Sell return reject the null hypothesis of equality with zero for all scenarios of value.   
 
Table 5. RSI1 Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (buy level, sell level, RSI 
calculation length, band). N buy and N sell are the number of signals generated by the rule that 
advice investors to enter and exit (or take short positions in) the market. Buy>0 and Sell<0 are 
fraction of buy and sell signals generating positive and negative returns respectively. Buy-Sell 
illustrate the difference of the returns of buy and sell signal, representing a long and short strategy 
by investors. Finally, numbers marked with *** are statistically significant at the level of 1%, ** 




























(20,80,14,0) 26 58 -0.0393** -1.02 0.0136 0.79 0.38 0.45 -0.0529** -1.81 
(20,80,14,0.01) 26 58 -0.0393** -1.02 0.0145 0.84 0.38 0.43 -0.0538** -1.86 
(30,70,14,0) 105 125 -0.0090* -0.94 0.0137 1.71 0.48 0.39 -0.0226** -2.65 
(30,70,14,0.01) 105 124 -0.0080 -0.84 0.0158* 1.96 0.49 0.37 -0.0238** -2.80 
(40,60,14,0) 206 191 -0.0045 -0.92 0.0026 0.49 0.49 0.45 -0.0071 -1.41 
(40,60,14,0.01) 197 185 -0.0016 -0.31 0.0012 0.22 0.49 0.46 -0.0028 -0.53 
(50,50,14,0) 154 143 -0.0028 -0.43 -0.0068* -0.97 0.47 0.52 0.0040 0.54 
(50,50,14,0.01) 155 138 -0.0035 -0.54 -0.0046 -0.63 0.47 0.51 0.0011 0.10 
(60,40,14,0) 186 207 0.0103 1.92 -0.0073** -1.50 0.57 0.54 0.0176*** 3.42 
(60,40,14,0.01) 179 205 0.0110 1.97 -0.0061* -1.26 0.58 0.54 0.0172*** 3.23 
(70,30,14,0) 127 101 0.0328*** 4.17 -0.0027 -0.27 0.72 0.51 0.0355*** 4.44 
(70,30,14,0.01) 119 96 0.0350*** 4.17 -0.0004 -0.04 0.74 0.53 0.0354*** 4.20 
(80,20,14,0) 57 26 0.0539*** 3.07 -0.0041 -0.11 0.72 0.42 0.0580*** 3.18 
(80,20,14,0.01) 51 24 0.0571*** 2.91 -0.0062 -0.15 0.76 0.42 0.0633*** 3.06 
 





























Figure 7. Relative Strength Index Strategy Buy and Sell signals (top graph), RSI oscillator and the 
Buy and Sell Thresholds (2nd Graph), RSI1 rule 10-Day Buy-Sell returns and RSI2 rule Daily Buy-
Sell returns for the (70,30) scenario and the total period of 35 years (1985-2020). 
 
 
5.2.5 Relative Strength Index Rule 2 
 
The results of the RSI2 rule (as described in Chapter 4.2) for all the evaluated parameter 
scenarios and the total period of 35 years are presented in Table 6. The RSI2 rule is a variation of 
RSI 1 rule, where investors evaluate daily whether they should enter, remain or exit the market 
based on whether the oscillator is above the overbought level (buy signals) or below the oversold 
level (sell signals), rather than reaction only to crossovers of the levels. The rule as a following-
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trend momentum indicator presents noteworthy predictive ability following buy signals in all 
scenarios (buy-sell returns mirror this behaviour); while sell signals perform efficiently for the 
scenarios of 40, 50 sell levels. As a result, in the following section we will omit the 80-20 RSI2 
scenario. Long positions outperform the corresponding short position in all scenarios and the 1% 
bands enable greater daily mean returns for all buy signal categories. 
Regarding the statistical test of our initial hypothesis, returns following buy signals reject the 
assumption of equality with market returns for all the examined parameter scenarios at the 1% 
level of significance. Sell signal returns reject the null hypothesis for six out eight scenarios (three 
at the level of 1% and three at the level of 5%); while the Buy-Sell returns reject the null 
hypothesis of equality with zero for six out of eight scenarios at the level of 1%.  
 
Table 6. RSI2 Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (buy level, sell level, RSI 
calculation length, band). N buy and N sell illustrate the total number of days that investors 
remain in the market following a buy or short signal respectively. Reversal Buy (Sell) signals are 
the number of signals advising investors to change holdings and enter the market (exit the market 
or take short positions). Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 
signal, representing a long and short strategy by investors. Finally, numbers marked with *** are 
statistically significant at the level of 1%, ** at the level of 5% and * at the level of 10%. 
 














(50,50,14,0) 0.0017*** 7.67 -0.0011*** -4.54 0.0028*** 12.22 
(50,50,14,0.01) 0.0017*** 7.65 -0.0012*** -4.72 0.0029*** 12.38 
(60,40,14,0) 0.0025*** 6.77 -0.0012*** -2.27 0.0037*** 9.04 
(60,40,14,0.01) 0.0026*** 6.78 -0.0011** -1.99 0.0037*** 8.77 
(70,30,14,0) 0.0041*** 4.81 0.0001 0.05 0.0040*** 4.75 
(70,30,14,0.01) 0.0042*** 4.58 0.0001 0.03 0.0041*** 4.54 
(80,20,14,0) 0.0070*** 2.43 0.0123** 0.70 -0.0053 1.72 
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Test 





(50,50,14,0) 4629 4043 337 336 0.56 0.53 
(50,50,14,0.01) 4514 3947 355 335 0.56 0.53 
(60,40,14,0) 2659 1955 306 340 0.58 0.52 
(60,40,14,0.01) 2569 1863 291 341 0.59 0.52 
(70,30,14,0) 1176 496 189 150 0.62 0.50 
(70,30,14,0.01) 1087 462 178 141 0.62 0.50 
(80,20,14,0) 347 57 78 31 0.63 0.39 
(80,20,14,0.01) 312 54 66 28 0.64 0.41 
 
 
5.2.6 Moving Average Convergence Divergence Rule 
 
The results of the MACD rule (as described in Chapter 4.2) for all the evaluated parameter 
scenarios and the total period of 35 years are presented in Table 7. We can identify that 10-day 
return following buy signals, when the crossover of the MACD line and the signal line from below, 
outperform the corresponding sell signals returns. While buy signals generate significant mean 
10-day returns the relatively small number of transactions does not allow the overall summary 
return to approach the levels of the buy-and-hold strategy. The band of 1% adds value to both 
mean and total returns of the scenarios. In addition, t-tests results do not support significant 
differences in the returns generated by the rule and market returns. In the following Graph we 
can find the Buy and Sell signals generated by the rule in the zero-band scenario and the Buy-Sell 
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Table 7. MACD Rule Results per parameter scenario and for the total period of examination.   
Results for data form 1985-2020. Test column represents scenarios as (band). N buy and N sell 
are the number of signals generated by the rule that advice investors to enter and exit (or take 
short positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating 
positive and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy 
and sell signal, representing a long and short strategy by investors. Finally, numbers marked with 



























(0) 224 228 0.0079 1.76 -0.0021 -0.46 0.54 0.49 0.00991 2.23 


















Figure 8. MACD Strategy Buy and Sell signals (top graph), MACD line and signal line (2nd Graph 
and MACD rule 10-Day Buy-Sell returns for the total sample period (1985-2020). 
 




In this section we present figures, summarizing the examined technical rules performance in 
terms of mean daily or 10-day logarithmic returns (see Tables 2-7), and compare those returns 
with the buy-and-hold strategy (see Table 1). After analysing mean returns of the technical rules, 
investors should consider whether they should take only long position in the market (recognise 
buy signals as indicators to enter the market and sell signal as indicators to exit the market) or 
take long and short positions (exit the market and take short positions when sell signals are 
generated). We choose to present mean returns, rather than total returns, because mean returns 
mirror the efficiency of the technical rules forecasting ability independent from the number of 
signals generated throughout the period. We should also mention, that in this section we do not 
recognise transaction costs  
In Figure 9, Buy-Sell mean returns are depicted for all technical rules and the total period of 
examination, representing both long and short position taking strategies, and compared to the 
market mean returns. Daily re-evaluated technical rules, such as the VMA and RSI2 consistently 
outperform the market achieving significantly higher mean profits throughout all the analysed 
parameter scenarios. Ten-day recording rules present similar behaviour, generating above 
market profits for all technical rules and scenarios; however, the FMA and MACD rules produce 
relatively lower profits compared to the remaining rules. RSI generates the highest level of above-
market profits accompanied by the highest variance per scenarios mean returns.  
In Figure 10, the mean Buy returns are illustrated among technical rule scenarios, showing 
only long position taking profit’s capability. We can realize that the overwhelming majority of 
scenarios behaves in correlation to long and short position taking strategies; underlying the 
outperformance of buy signals profits compared to sell signals. Taking into consideration t-test 
results we can summarize that buy signals dominate sell signal returns and demonstrate 
statistically significant forecasting ability to generate above market returns, indicating that an 
only long position strategy using the technical rules would be more efficiently applied in the case 
of the General Index of ASE. Finally, in Figure 11 we can find mean Long strategy returns for all 
technical rules during Sub-period 1 (1985-1999), sub-period 2 (1999-2007) and sub-period 3 
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(2007-2020).  Based on the results we can state that technical rules perform in high levels of 












Figure 9. Boxplot of the Mean Buy-Sell Daily Returns for the technical rules of VMA and RSI2 per 
scenario in comparison to the daily Buy-and-Hold Returns and Mean Buy-Sell 10-Day Returns for 
FMA, TRB, RSI and MACD rules per scenario in comparison to the 10-day Buy-and-Hold Returns 











Figure 10. Boxplot of the Mean Buy Daily Returns for the technical rules of VMA and RSI2 per 
scenario in comparison to the daily Buy-and-Hold Returns and Mean Buy 10-Day Returns for FMA, 
TRB, RSI and MACD rules per scenario in comparison to the 10-day Buy-and-Hold Returns for the 
total period of examination (1985-2020). 
 




























Figure 11. Boxplot of the Mean Daily Buy Returns for the technical rules of VMA and RSI2 per 
scenario in comparison to the daily Buy-and-Hold Returns and Mean 10-Day Buy Returns for FMA, 
TRB, RSI and MACD rules per scenario in comparison to the 10-day Buy-and-Hold Returns for Sub-
Period 1 (1985-1999), Sub-Period 2 (1999-2007) and Sub-Period 3 (2007-2020). 
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5.3 Measures of Risk  
 
Any investment research analysis would be insufficient without taking into consideration 
measures of risk. We have already identified remarkable price-movement forecasting ability for 
the evaluated technical rules and noteworthy constant above market returns. However, are 
these returns just a mirror of investors willingness to undertake higher levels of risk in 
comparison to a passive buy-and-hold investment strategy?  
To begin with, we investigate the standard deviation of the technical rules per parameter 
scenario and for the total period of consideration. Standard deviation is a fundamental metric 
associated with risk and measures volatility relative to historical average. As illustrated in the 
detailed results tables in Appendix D, returns following buy signals are less volatile than return 
following sell signals. The findings are consistent with Brock et al. (1992) research, supporting the 
superiority of the long position taking strategy of the rules in the General Index of the ASE. In 
Figure 12, the mean daily returns and the standard deviation scatterplot and linear regression is 
demonstrated for the VMA and RSI2 rules (daily re-evaluated rules), as well as the Buy-and-Hold 
policy. The results are striking, highlighting the rules ability to generate remarkable above-market 
profits by accepting lower levels of volatility and as a result risk, in the majority of scenarios; RSI2 
(70,30) rule performs similar to market volatility levels by created approximately 12-times higher 
mean daily profits. Similar results are displayed in Figure 13, regarding the 10-day profit recording 
rules. Buy-and-hold strategy appears way below the regression line, with the majority of rules 
generating higher return by accepting lower volatility or creating remarkably higher profits in 
similar risk levels; RSI (70,30) rule produces 10-times larger mean 10-day returns than the market.  
Moreover, we explore the Sharpe Ratio for all the evaluated technical rules per parameter 
scenario, including the buy-and-hold policy, and the total 35-year period. The Sharpe ratio is a 
measure of risk to evaluate returns in excess of the risk-free rate per unit of volatility. The 
calculation of the Sharpe ratio is conducted in alignment with the description in section 3.4 and 
detailed results are displayed in Appendix D. The time horizon of calculation is daily and 10-day, 
in order to achieve homogeneity of results; we avoid annualized estimations, due to high variance 
of transactions and days in the market per year among the corresponding trading strategies.  













Figure 12. Scatter Plot and Linear Regression of mean daily returns and standard deviation of 
VMA and RSI 2 technical rules parameter scenarios and the Buy-and-Hold strategy for the total 
















Figure 13. Scatter Plot and Linear Regression of mean 10-day returns and standard deviation of 
FMA, TRB, RSI and MACD technical rules parameter scenarios and the Buy-and-Hold strategy for 
the total period (1985-2020).  












Figure 14. Boxplot of the Sharpe Ratios per technical rule, regarding the corresponding parameter 
scenarios, and the buy-and-hold policy for the total period (1985-2020).  
 
The daily Sharpe Ratios of the technical rules are depicted in Figure 14. The results present 
high similarity with the mean returns of the trading strategies, underlying that the above-market 
returns are due to predictive ability of the technical rules, rather than the assumption than they 
undertake above-market risks. Main conclusion can be summarized by RSI rules highest Sharpe 
ratios (biggest deviations from market are approximately 15 times higher for RSI1 and 17 times 
higher for RSI2), small variance among VMA parameter scenarios returns and FMA (1,20) scenario 
inability to overcome market risk-adjusted returns.  
 
5.4 Number of Trading Days  
 
The performance and efficiency of the technical rules has been evaluated, in terms of mean 
returns, in order to achieve homogenous and comparable results among the various investment 
strategies. Nevertheless, we have observed significant deviations in the number of trading signals 
generated by the rules. As a result, the following question arises: What are the cumulative returns 
for investors following technical analysis rules in the market and how many days do they 
participate in the market to achieve them? 















Figure 15. Scatter Plot and Linear Regression of total long position or exit the market returns and 
the number of days in the market of all technical rules’ (average of parameter scenarios returns) 
and the Buy-and-Hold strategy for the total period (1985-2020).  
 
To estimate total logarithmic returns, we follow the long position or exit the market 
investment strategy based on trading signals; we do not take into consideration any alternative 
investment options, such as investment in risk-free assets when out of the market, in order to 
underline the efficiency of the rules. As illustrated in Figure 15, technical rules strategies require 
remarkably smaller periods of wealth allocation in the market to generate similar or in many 
cases significantly higher cumulative returns over the total period of 35 years; this aspect enables 
investors to explore additional investment opportunities in order to support and grow their 
earnings, relative to their risk-appetite. Daily re-evaluated strategies, such as the VMA and RSI2 
dominate in the field of total returns; RSI2 annualized returns arise to the level of 18% among 
the total period for 1360 days in the market, while VMA returns annually 16.6% for 4400 days.  
These results are compared with the 8.8% annualised market return for a period of 8685 days. 
Regarding the remaining rules, TRB outperforms the market with 12.6% annual returns for 1610 
days and RSI performs similar to the Buy-and-Hold considering the 8.6% annual returns, but for 
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1200 days of wealth allocation. FMA and MACD underperform the market in terms of total 
returns; FMA returns annually 1.6% with the lowest number of days in the market-683, while 
MACD returns 5% for 2230 trading days.  
 
5.5 Transaction Costs 
 
We have provided solid evidence to justify the technical analysis advantages over a passive 
investment strategy in the case of the General Index of ASE, in terms of mean and total returns, 
accepted levels of risks and number of market participation days. The main underlying 
assumption made is that we operate in an ideal free of transaction costs market and that 
aggressive adjustable strategies based on demand and supply dynamics could enable investors 
to gain abnormal above market profits.  However, how could the frequency of transaction and 
applied transaction cost in the real market affect our overall results? 
Transaction costs in financial market typically include commissions, fees and taxes, as well as 
the market spread or else the bid-ask spread; bid-ask spread is essentially the difference between 
the price levels that buyers are willing to buy and sellers are willing to sell and is related to the 
liquidity of the traded security. Nevertheless, transaction costs are affected by the institutional 
instrument that investors have chosen to accomplish their trades. Barriers of communication 
between buyers and sellers increase the need for intermediate instrument in the financial market 
and lead to higher transaction cost. However, the influx of internet and telecommunications has 
greatly reduced those aforementioned barriers, while a wide variety of technology start-ups that 
operate online promote noteworthy reduced transaction costs to serve as financial market 
middleman.  
Having that said, we investigate the performance of the examined technical rules by applying 
a 0.49% round trip transaction fee, consistent with Vasiliou (2006); we assume 0.18% commission 
as entry fee and 0.31% as exit the market fee. In Graph 16, we consider the long or exit the market 
strategy and we present the mean daily or 10-day returns of the technical rules scenarios in 
comparison to the naïve buy-and-hold policy. We focus only on long position taking, considering 
the superior efficiency of returns following buy signals; short positions will significantly increase 
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the anticipated transaction costs with relatively low contribution to the overall total returns. We 
can identify that relatively smaller mean returns of the technical rules in comparison to Figure 10 
(where we omit transaction costs) still outperform the market for the overwhelming majority of 
scenarios. The relatively weak performance of the MACD rule and some FMA scenarios has been 
already identified in previous chapter, indicating weak efficiency of the evaluated parameter set 
in the case of the General Index.  
Detailed tables of results are demonstrated in Appendix E, with the number of the number 
of undertaken transactions, along with Buy, Sell and Buy-Sell mean and total returns and t-
statistics for all parameter scenarios and the total period of 35 years. To summarize the findings, 
we can state that VMA, TRB and RSI based investment strategies consistently outperform the 
market including round trip transaction costs at the level of 0.49% and generate significantly 

















Figure 16. Boxplot of the Mean Buy Daily Returns including Transaction Costs of 0.49% for the 
technical rules of VMA and RSI2 per scenario in comparison to the daily Buy-and-Hold Returns 
and Mean Buy 10-Day Returns including Transaction Costs of 0.49% for FMA, TRB, RSI and MACD 
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Finally, we consider the scenario of an investor willing to participate in the General Index of 
ASE with equity of 10,000€. In Figure 17, the Cumulative Returns of VMA based investment 
strategies are depicted, regarding the scenarios of (1, 20, 0.01) and (1, 50, 0.01) with and without 
transaction costs. Furthermore, we explore the scenario of borrowing and doubling investment 
upon buy signals, identified by the 2xVMA line returns excluding interest payments. The results 
are stunning, highlighting the rule’s superiority upon the naïve strategy; the (1, 20, 0.01) rule 
results in proximately 77,000€ without transaction cost and 60,000€ when we consider 
transaction fees. Borrowing and doubling the investment would result in above 117,000€ 
cumulative returns including transaction costs and 137,000€ without transactions costs. These 
findings compare with the 31,000€ of the naïve buy-and-hold police returns over the period of 






















Figure 17. Cumulative Returns for the VMA based investment strategy under the scenarios (short 
period MA, long period MA, trading costs, bands). Cumulative returns are based on only long 
position taking assumption and consider the scenario of borrow and double investment upon buy 
signal (defined as 2xVMA). 
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The similar scenario is evaluated for TRB (see Figure 18), RSI1 (see Figure 19) and RSI2 rules 
(see Figure 20). We can state that every examined technical rule outperforms the market, in 
terms of total return including transaction costs. Daily re-evaluated rules (VMA and RSI2) 
consistently outperform the market and signal better performance but withe more days of 
market participation than the remaining 10-day recording rules. Borrowing and doubling 
















Figure 18. Cumulative Returns for the TRB based investment strategy under the scenarios (period 
for max/min estimation, bands, trading costs). Cumulative returns are based on only long 
position taking assumption and consider the scenario of borrow and double investment upon buy 




















Figure 19. Cumulative Returns for the RSI based investment strategy under the scenarios (buy 
oscillator threshold, sell oscillator threshold, bands, trading costs). Cumulative returns are based 
on only long position taking assumption and consider the scenario of borrow and double 














Figure 20. Cumulative Returns for the RSI2 based investment strategy under the scenarios (buy 
oscillator threshold, sell oscillator threshold, bands, trading costs). Cumulative returns are based 
on only long position taking assumption and consider the scenario of borrow and double 
investment upon buy signal (defined as 2xRSI2). 




In this dissertation we have investigated the performance of various technical trading rules 
in the Athens Stock Market and especially for the General Index of ASE (Athens Stock Exchange), 
in order to evaluate whether they could generate consistently risk-adjusted above market 
returns. The technical rules that we explored are Moving Averages (Variable Moving Average and 
Fixed Moving Average), Trade Range Break-out (representing support and resistance level break-
out) and Momentum Indicators (Relative Strength Index and Moving Average Convergence 
Divergence). Performance of technical rules is directly compared to a naïve buy-and-hold 
strategy, representing market performance. The analysis is based on multiple parameter 
scenarios for each examined technical rule and a sample of 8686 observation covering the period 
of 35 years from 02/01/1985 until 02/01/2020; while we evaluate the performance of the rules 
in three subsamples during bull market, bear market and mixed market conditions.  
The analysis of technical rules performance is based on measures of mean daily and 10-day 
returns, total returns over the period of 35-years, accepted levels of risk, number of market 
participation days and transaction costs. The results provide strong evidence in favour of 
technical analysis predictive ability of price movements and the capability to create abnormal 
profits for investors. Forty-five out of forty-six examined scenarios of all technical rules resulted 
in above market mean daily and 10-day returns in both solely long and long and short taking 
position strategies, up to the level of 5.4% for 10-day and 3.8% for daily mean excess return. The 
overwhelming majority of explored parameter scenarios reject the null hypothesis of equality 
with market returns for both buy and sell signal returns; as well as the equality as buy-sell signal 
returns with zero, underwriting the rules’ ability to create useful signals. Furthermore, we have 
identified that buy signals are followed by higher percentage of successful trades and higher 
returns, in comparison to sell signals. As a result, solely long position taking and exit the market 
is promoted as the most efficient strategy, regarding the application of technical rules in the case 
of the General Index. The findings of the three sub-samples are consistent with total sample 
results, strengthening the value of our interpretation.  
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Technical rules’ above-market returns are not signals of investors willingness to undertake 
higher levels of risk. In the case of daily re-evaluated technical rules (VMA and RSI2) buy signals 
generate higher returns accompanied by lower levels of volatility, in comparison to the market; 
when 10-day recording rules (FMA, TRB, RSI1, MACD) generate higher returns in lower or similar 
to the market volatility levels. Nevertheless, daily re-evaluated rules outperform both the market 
and the remaining 10-day recording rules, regarding total period cumulative returns. RSI2 
scenarios’ average annualized returns rise up to the level of 18% (for 2770 days of market 
participation), VMA at 16.6% (for 4400 days), TRB at 12.6 % (for 1610 days) and RSI1 at 8.6% (for 
1200 days); while the FMA and MACD are low performing in terms of cumulative returns. These 
numbers are compared with the 8.8% of annualized returns for the naïve buy-and-hold policy 
generated through 8686 days in the market. In general, we can observe that daily re-evaluated 
rules create higher total cumulative returns, by participating more days in the market than the 
remaining rules but significantly lower than the passive investment strategy. To simulate the 
evaluated strategy in real market conditions we take into consideration round trip transaction 
costs of 0.49%, highlighting once again technical analysis superiority in creating abnormal above 
market mean and total returns, consistent with the aforementioned analysis.  
In our analysis, we focus on simple trading rules; future research could evaluate whether a 
combination of these rule could be beneficial for potential investors and provide suggestions on 
more precise exit signals especially in the case of the 10-day recording rules. Moreover, 
combination of these rules could enable investors to achieve higher levels of market 
participation, or else future research could suggest alternative investment options when signals 
indicate to remain out of the market, in order to gain robust results on cumulative returns.   
To summarize, the findings of the dissertation contradict with the Efficient Market 
Hypothesis, as investors can gain abnormal risk-adjusted above market returns by exploiting past 
price activity information. Overall, our results are consistent with technical analysis rules 
forecasting price movement capability based on past information. This indicates that technical 
analysis could provide insight on the market demand and supply dynamic or hidden patterns. 
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Appendix A-Sample Statistics  
 
In this Appendix, we present the Daily and 10-Day Statistics for the Buy-and-Hold Strategy 
representing the market behaviour during the total period of examination and the three selected 
Sub-Periods. 
 
Table 8.  Summary Statistics for Buy-and-Hold Strategy for Daily Returns for the whole period and 
the three sub-periods. 
  Whole Period Sub-Period P1 Sub-Period P2 Sub-Period P3 
N 8685 3683 2002 2998 
Daily-mean 0.00036 0.00133 -0.00003 -0.00058 
Daily St. Dev 0.01876 0.01920 0.01359 0.02099 
Skewness -0.00754 0.35298 -0.17192 -0.31006 
Kurtosis 10.14752 14.10776 4.81515 5.51819 
N (Daily Ret >0) 4487 1965 1015 1506 
mean (Daily Ret >0) 0.01253 0.01283 0.00947 0.01421 
St. Dev (Daily Ret >0) 0.01368 0.01498 0.00929 0.01405 
N (Daily Ret <0) 4188 1708 987 1492 
mean (Daily Ret <0) -0.01269 -0.01189 -0.00979 -0.01551 
St. Dev (Daily Ret <0) 0.01414 0.01448 0.00990 0.01557 
Sharpe Ratio 0.01910 0.06921 -0.00193 -0.02778 
Sum of Returns 3.11231 4.89349 -0.05396 -1.74803 
 
Table 9.  Summary Statistics for Buy-and-Hold Strategy for the 10-Day Returns for the whole 
period and the three sub-periods. 
  Whole Period Sub-Period P1 Sub-Period P2 Sub-Period P3 
N 868 368 200 299 
10-Day mean 0.0036 0.0134 -0.0003 -0.0060 
10-Day St. Dev 0.0664 0.0728 0.0486 0.0693 
Skewness 0.2057 0.6075 -0.1215 -0.3456 
Kurtosis 2.9497 2.7810 1.0828 0.4256 
N (10-Day Ret >0) 470 207 105 146 
mean (10-Day Ret >0) 0.0479 0.0581 0.0347 0.0494 
St. Dev (10-Day Ret >0) 0.0470 0.0580 0.0299 0.0380 
N (Daily Ret <0) 397 160 95 153 
mean (10-Day Ret <0) -0.0489 -0.0444 -0.0390 -0.0588 
St. Dev (10-Day Ret <0) 0.0440 0.0436 0.0336 0.0477 
Sharpe Ratio 0.0538 0.1836 -0.00642 -0.0864 
Sum of Returns 3.0970 4.9181 -0.0625 -1.7880 
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Appendix B-Technical Rules Results for the Sub-Periods  
 
Table 10. VMA Rule Results per parameter scenario and for the sub-period1 (1985-1999).   
Test column represents scenarios as (short period, long period, band). N buy and N sell illustrate 
the total number of days that investors remain in the market following a buy or short signal 
respectively. Reversal Buy (Sell) signals are the number of signals advising investors to change 
holdings and enter the market (exit the market or take short positions). Buy>0 and Sell<0 are 
fraction of buy and sell signals generating positive and negative returns respectively. Buy-Sell 
illustrate the difference of the returns of buy and sell signal, representing a long and short strategy 
by investors.  
 














(1,20,0) 0.0029 5.94 -0.0006 -1.03 0.0035 6.96 
(1,20,0.01) 0.0035 5.78 -0.0007 -0.87 0.0042 6.66 
(1,50,0) 0.0027 5.66 -0.0005 -0.77 0.0032 6.43 
(1,50,0.01) 0.0030 5.85 -0.0004 -0.50 0.0033 6.36 
(1,150,0) 0.0019 4.25 0.0005 0.58 0.0015 3.67 
(1,150,0.01) 0.0019 4.26 0.0002 0.27 0.0017 3.99 
(5,150,0) 0.0018 4.04 0.0006 0.78 0.0012 3.26 
(5,150,0.01) 0.0018 3.87 0.0007 0.86 0.0011 3.01 
(1,200,0) 0.0018 4.19 0.0004 0.51 0.0014 3.68 
(1,200,0.01) 0.0019 4.29 0.0002 0.27 0.0017 4.02 
(5,200,0) 0.0019 4.26 0.0004 0.44 0.0015 3.82 
(5,200,0.01) 0.0019 4.30 0.0005 0.54 0.0015 3.76 
 





(1,20,0) 2045 1620 160 161 0.57 0.52 
(1,20,0.01) 1664 1201 134 146 0.59 0.52 
(1,50,0) 2114 1521 69 70 0.58 0.53 
(1,50,0.01) 1979 1311 66 86 0.58 0.52 
(1,150,0) 2242 1293 31 31 0.55 0.51 
(1,150,0.01) 2194 1209 35 45 0.55 0.51 
(5,150,0) 2247 1288 20 20 0.55 0.51 
(5,150,0.01) 2196 1226 19 22 0.55 0.51 
(1,200,0) 2291 1194 33 33 0.55 0.51 
(1,200,0.01) 2226 1140 31 31 0.55 0.52 
(5,200,0) 2287 1198 16 16 0.55 0.51 
(5,200,0.01) 2232 1137 17 17 0.55 0.51 
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Table 11. VMA Rule Results per parameter scenario and for the sub-period2 (1999-2007).   
Test column represents scenarios as (short period, long period, band). N buy and N sell illustrate 
the total number of days that investors remain in the market following a buy or short signal 
respectively. Reversal Buy (Sell) signals are the number of signals advising investors to change 
holdings and enter the market (exit the market or take short positions. Buy>0 and Sell<0 are 
fraction of buy and sell signals generating positive and negative returns respectively. Buy-Sell 
illustrate the difference of the returns of buy and sell signal, representing a long and short strategy 
by investors.  
 














(1,20,0) 0.00064 0.71 0.00 -0.77322 0.00150 1.48 
(1,20,0.01) 0.00130 1.11 0.00 -0.97756 0.00272 2.08 
(1,50,0) 0.00063 0.66 0.00 -0.72438 0.00139 1.38 
(1,50,0.01) 0.00072 0.67 0.00 -0.65770 0.00150 1.32 
(1,150,0) 0.00066 0.70 0.00 -0.77128 0.00148 1.48 
(1,150,0.01) 0.00070 0.71 0.00 -0.68749 0.00147 1.40 
(5,150,0) 0.00042 0.45 0.00 -0.51730 0.00097 0.97 
(5,150,0.01) 0.00042 0.43 0.00 -0.63042 0.00113 1.06 
(1,200,0) 0.00062 0.68 0.00 -0.74314 0.00143 1.42 
(1,200,0.01) 0.00066 0.69 0.00 -0.76867 0.00153 1.46 
(5,200,0) 0.00067 0.74 0.00 -0.80341 0.00156 1.54 
(5,200,0.01) 0.00066 0.69 0.00 -0.82365 0.00160 1.51 
 





(1,20,0) 1110 893 104 103 0.54 0.53 
(1,20,0.01) 853 685 86 85 0.56 0.55 
(1,50,0) 1045 958 52 51 0.54 0.53 
(1,50,0.01) 924 838 51 50 0.54 0.53 
(1,150,0) 1061 942 15 15 0.55 0.54 
(1,150,0.01) 1008 899 20 19 0.55 0.54 
(5,150,0) 1062 941 12 12 0.54 0.53 
(5,150,0.01) 1016 895 14 11 0.54 0.54 
(1,200,0) 1092 911 15 15 0.55 0.55 
(1,200,0.01) 1046 885 17 14 0.55 0.55 
(5,200,0) 1092 911 7 7 0.55 0.55 
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Table 12. VMA Rule Results per parameter scenario and for the sub-period3 (2007-2020).   
Test column represents scenarios as (short period, long period, band). N buy and N sell illustrate 
the total number of days that investors remain in the market following a buy or short signal 
respectively. Reversal Buy (Sell) signals are the number of signals advising investors to change 
holdings and enter the market (exit the market or take short positions). Buy>0 and Sell<0 are 
fraction of buy and sell signals generating positive and negative returns respectively. Buy-Sell 
illustrate the difference of the returns of buy and sell signal, representing a long and short strategy 
by investors.  
 













(1,20,0) 0.00047 0.67 -0.00152 -2.40 0.00199 3.06 
(1,20,0.01) 0.00073 0.85 -0.00159 -2.16 0.00232 3.01 
(1,50,0) 0.00018 0.25 -0.00122 -1.98 0.00140 2.23 
(1,50,0.01) 0.00029 0.35 -0.00142 -2.10 0.00171 2.46 
(1,150,0) 0.00027 0.33 -0.00115 -2.06 0.00142 2.39 
(1,150,0.01) 0.00048 0.55 -0.00114 -1.97 0.00162 2.52 
(5,150,0) 0.00021 0.25 -0.00110 -1.98 0.00131 2.23 
(5,150,0.01) 0.00021 0.24 -0.00116 -2.01 0.00137 2.25 
(1,200,0) 0.00042 0.52 -0.00128 -2.26 0.00170 2.78 
(1,200,0.01) 0.00040 0.48 -0.00129 -2.24 0.00169 2.72 
(5,200,0) 0.00021 0.26 -0.00113 -1.99 0.00134 2.25 
(5,200,0.01) 0.00017 0.20 -0.00125 -2.16 0.00142 2.36 
 
 





(1,20,0) 1416 1583 151 151 0.53 0.52 
(1,20,0.01) 1172 1353 137 135 0.54 0.53 
(1,50,0) 1368 1631 90 90 0.53 0.52 
(1,50,0.01) 1223 1483 91 79 0.53 0.52 
(1,150,0) 1210 1789 41 41 0.53 0.52 
(1,150,0.01) 1144 1729 36 43 0.53 0.52 
(5,150,0) 1200 1799 20 20 0.53 0.51 
(5,150,0.01) 1137 1733 20 19 0.53 0.52 
(1,200,0) 1235 1764 26 26 0.54 0.52 
(1,200,0.01) 1194 1733 24 25 0.53 0.52 
(5,200,0) 1233 1766 14 14 0.53 0.51 
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Table 13. FMA Rule Results per parameter scenario and for the sub-period1 (1985-1999).   
Test column represents scenarios as (short period, long period, band). N buy and N sell are the 
number of signals generated by the rule that advice investors to take enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 


























(1, 20, 0,) 66 74 0.00941 0.62 0.01109 0.82 0.47 0.38 -0.00169 -0.20 
(1, 20, 0.01) 69 58 0.01245 0.86 0.00733 0.42 0.55 0.45 0.00512 0.43 
(1, 50, 0) 41 31 0.02579 1.06 -0.01104 -0.34 0.59 0.65 0.03683 1.40 
(1, 50, 0.01) 35 33 0.02825 0.99 -0.00512 -0.17 0.66 0.52 0.03338 1.16 
(1, 150, 0) 19 17 0.01917 0.36 -0.01513 -0.26 0.58 0.71 0.03430 0.62 
(1, 150, 0.01) 18 17 0.01934 0.35 -0.01206 -0.21 0.61 0.71 0.03140 0.55 
(5, 150, 0) 16 16 0.02912 0.47 -0.00090 -0.01 0.69 0.56 0.03002 0.48 
(5, 150, 0.01) 14 16 0.02870 0.40 0.00461 0.07 0.57 0.50 0.02409 0.33 
(1, 200, 0) 17 16 0.01217 0.21 -0.00534 -0.09 0.53 0.63 0.01751 0.29 
(1, 200, 0.01) 17 16 0.00670 0.11 0.00201 0.03 0.53 0.56 0.00469 0.08 
(5, 150, 0) 16 16 0.02912 0.47 -0.00090 -0.01 0.69 0.56 0.03002 0.48 
(5, 150, 0.01) 14 16 0.02870 0.40 0.00461 0.07 0.57 0.50 0.02409 0.33 
 
 
Table 14. FMA Rule Results per parameter scenario and for the sub-period2 (1999-2007).   
Test column represents scenarios as (short period, long period, band). N buy and N sell are the 
number of signals generated by the rule that advice investors to take enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 

























(1, 20, 0,) 33 47 -0.00433 -0.14 -0.00239 -0.11 0.48 0.40 -0.00194 -0.03 
(1, 20, 0.01) 34 42 -0.00422 -0.14 -0.00348 -0.15 0.59 0.48 -0.00073 0.00 
(1, 50, 0) 25 22 0.00423 0.11 -0.02152 -0.47 0.52 0.64 0.02575 0.58 
(1, 50, 0.01) 24 21 -0.00282 -0.07 -0.01463 -0.31 0.50 0.62 0.01180 0.24 
(1, 150, 0) 6 9 -0.00505 -0.03 0.00644 0.06 0.50 0.44 -0.01148 -0.09 
(1, 150, 0.01) 5 8 0.00203 0.01 0.01781 0.14 0.60 0.38 -0.01578 -0.13 
(5, 150, 0) 7 7 -0.00164 -0.01 0.01023 0.07 0.71 0.43 -0.01187 -0.08 
(5, 150, 0.01) 5 7 0.00525 0.03 0.00068 0.00 0.60 0.43 0.00458 0.02 
(1, 200, 0) 3 5 0.04494 0.13 0.01597 0.08 1 0.40 0.02897 0.05 
(1, 200, 0.01) 5 3 0.02401 0.12 0.01780 0.05 0.80 0.67 0.00621 0.07 
(5, 150, 0) 7 7 -0.00164 -0.01 0.01023 0.07 0.71 0.43 -0.01187 -0.08 
(5, 150, 0.01) 5 7 0.00525 0.03 0.00068 0.00 0.60 0.43 0.00458 0.02 
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Table 15. FMA Rule Results per parameter scenario and for the sub-period3 (2007-2020).   
Test column represents scenarios as (short period, long period, band). N buy and N sell are the 
number of signals generated by the rule that advice investors to take enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 

























(1, 20, 0) 69 62 -0.00483 -0.33 -0.01971 -1.22 0.48 0.56 0.01488 0.89 
(1, 20, 0.01) 55 66 0.00242 0.13 -0.01761 -1.16 0.51 0.53 0.02003 1.30 
(1, 50, 0) 38 38 -0.00527 -0.20 -0.01059 -0.40 0.50 0.55 0.00532 0.20 
(1, 50, 0.01) 40 31 -0.00402 -0.16 -0.00483 -0.15 0.48 0.52 0.00080 -0.01 
(1, 150, 0) 16 14 0.01047 0.17 -0.01151 -0.16 0.63 0.64 0.02198 0.33 
(1, 150, 0.01) 15 14 0.00355 0.05 -0.01022 -0.14 0.67 0.57 0.01377 0.20 
(5, 150, 0) 12 12 0.02047 0.25 0.00125 0.01 0.75 0.58 0.01922 0.23 
(5, 150, 0.01) 15 9 0.00485 0.07 0.00497 0.04 0.73 0.44 -0.00012 0.03 
(1, 200, 0) 11 13 0.01739 0.19 -0.00694 -0.09 0.73 0.54 0.02433 0.28 
(1, 200, 0.01) 11 12 0.01836 0.20 -0.00314 -0.04 0.64 0.58 0.02150 0.24 
(5, 150, 0) 12 12 0.02047 0.25 0.00125 0.01 0.75 0.58 0.01922 0.23 
(5, 150, 0.01) 15 9 0.00485 0.07 0.00497 0.04 0.73 0.44 -0.00012 0.03 
 
 
Table 16. TRB Rule Results per parameter scenario and for the sub-period1 (1985-1999). 
Test column represents scenarios as (period for max/min estimation, band). N buy and N sell are 
the number of signals generated by the rule that advice investors to enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 

























(20,0) 130 82 0.03600 4.68 -0.01409 -1.16 0.64 0.65 0.05009 5.84 
(20,0.01) 104 57 0.04056 4.22 -0.02210 -1.26 0.71 0.61 0.06267 5.48 
(50,0) 103 48 0.04310 4.44 -0.01318 -0.63 0.68 0.60 0.05628 5.07 
(50,0.01) 78 30 0.05497 4.29 -0.01881 -0.56 0.78 0.60 0.07379 4.85 
(150,0) 66 22 0.05289 3.49 -0.00048 -0.01 0.76 0.45 0.05337 3.50 
(150,0.01) 54 11 0.05780 3.12 0.00009 0.00 0.76 0.45 0.05772 3.12 
(200,0) 64 18 0.05415 3.47 -0.00151 -0.03 0.75 0.44 0.05566 3.49 
(200,0.01) 52 9 0.05853 3.04 0.00023 0.00 0.75 0.33 0.05830 3.04 
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Table 17. TRB Rule Results per parameter scenario and for the sub-period2 (1999-2007). 
Test column represents scenarios as (period for max/min estimation, band). N buy and N sell are 
the number of signals generated by the rule that advice investors to enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 



























(20,0) 72 53 0.00105 0.08 0.00096 0.05 0.54 0.53 0.00009 0.02 
(20,0.01) 38 42 0.01061 0.40 -0.0044 -0.18 0.61 0.60 0.01499 0.59 
(50,0) 50 37 0.00531 0.27 0.00400 0.15 0.68 0.51 0.00131 0.12 
(50,0.01) 26 24 0.01181 0.31 0.00376 0.09 0.62 0.58 0.00805 0.22 
(150,0) 35 21 0.00270 0.09 0.00355 0.07 0.66 0.57 -0.00084 0.02 
(150,0.01) 20 14 0.00762 0.15 0.00920 0.13 0.60 0.50 -0.00159 0.02 
(200,0) 34 16 0.00209 0.07 0.00183 0.03 0.65 0.63 0.00025 0.04 
(200,0.01) 19 13 0.00778 0.15 0.01223 0.16 0.63 0.46 -0.00445 -0.01 
 
 
Table 18. TRB Rule Results per parameter scenario and for the sub-period3 (2007-2020). 
Test column represents scenarios as (period for max/min estimation, band). N buy and N sell are 
the number of signals generated by the rule that advice investors to enter and exit (or take short 
positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals generating positive 
and negative returns respectively. Buy-Sell illustrate the difference of the returns of buy and sell 

























(20,0) 90 97 0.00672 0.61 -0.00855 -0.83 0.56 0.56 0.01527 1.43 
(20,0.01) 59 81 0.01019 0.60 -0.00765 -0.62 0.64 0.56 0.01784 1.22 
(50,0) 54 70 0.01530 0.83 -0.01032 -0.72 0.61 0.61 0.02562 1.55 
(50,0.01 42 57 0.01207 0.51 -0.00372 -0.21 0.62 0.58 0.01580 0.72 
(150,0) 30 49 0.00392 0.12 0.00060 0.03 0.47 0.55 0.00332 0.09 
(150,0.01) 22 39 0.00544 0.12 0.00093 0.04 0.55 0.54 0.00451 0.08 
(200,0) 26 43 0.00750 0.19 -0.00039 -0.02 0.46 0.53 0.00789 0.21 
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Table 19. RSI1 Rule Results per parameter scenario and for the sub-period1 (1985-1999). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell are the number of signals generated by the rule that advice investors to enter and exit (or 
take short positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals 
generating positive and negative returns respectively. Buy-Sell illustrate the difference of the 



























(60,40,14,0) 78 76 0.02313 1.80 -0.00550 -0.42 0.63 0.50 0.02863 2.22 
(60,40,14,0.01) 76 73 0.02268 1.72 -0.00598 -0.44 0.64 0.52 0.02866 2.16 
(70,30,14,0) 68 36 0.04864 3.31 -0.02115 -0.76 0.76 0.64 0.06979 4.07 
(70,30,14,0.01) 64 34 0.05245 3.36 -0.02281 -0.78 0.77 0.68 0.07526 4.13 
(80,20,14,0) 45 9 0.06387 2.87 0.02064 0.19 0.73 0.22 0.04323 2.69 
(80,20,14,0.01) 41 9 0.06732 2.76 0.02064 0.19 0.80 0.22 0.04668 2.57 
 
 
Table 20 . RSI1 Rule Results per parameter scenario and for the sub-period2 (1999-2007). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell are the number of signals generated by the rule that advice investors to enter and exit (or 
take short positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals 
generating positive and negative returns respectively. Buy-Sell illustrate the difference of the 




























(60,40,14,0) 47 47 -0.00119 -0.06 0.00323 0.15 0.53 0.51 -0.00442 -0.21 
(60,40,14,0.01) 46 47 -0.00178 -0.08 0.00430 0.20 0.50 0.51 -0.00608 -0.28 
(70,30,14,0) 26 26 0.01513 0.39 -0.00102 -0.03 0.69 0.54 0.01615 0.42 
(70,30,14,0.01) 25 24 0.01494 0.37 0.00055 0.01 0.72 0.58 0.01439 0.36 
(80,20,14,0) 5 9 0.02125 0.11 0.00614 0.06 0.80 0.56 0.01511 0.05 
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Table 21. RSI1 Rule Results per parameter scenario and for the sub-period3 (2007-2020). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell are the number of signals generated by the rule that advice investors to enter and exit (or 
take short positions in) the market. Buy>0 and Sell<0 are fraction of buy and sell signals 
generating positive and negative returns respectively. Buy-Sell illustrate the difference of the 




























(60,40,14,0) 57 85 0.00673 0.38 -0.01563 -1.33 0.56 0.59 0.02236 1.71 
(60,40,14,0.01) 55 84 0.00631 0.35 -0.01231 -1.03 0.56 0.57 0.01862 1.38 
(70,30,14,0) 33 39 0.01413 0.47 0.01315 0.51 0.67 0.38 0.00098 -0.05 
(70,30,14,0.01) 30 38 0.01450 0.44 0.01926 0.73 0.70 0.37 -0.00475 -0.30 
(80,20,14,0) 7 8 0.01282 0.09 -0.04355 -0.35 0.57 0.50 0.05638 0.44 
(80,20,14,0.01) 6 7 0.00955 0.06 -0.06310 -0.44 0.50 0.57 0.07264 0.50 
 
Table 22. RSI2 Rule Results per parameter scenario and for the sub-period1 (1985-1999). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell illustrate the total number of days that investors remain in the market following a buy or 
short signal respectively. Reversal Buy (Sell) signals are the number of signals advising investors 
to change holdings and enter the market (exit the market or take short positions). Buy>0 and 
Sell<0 are fraction of buy and sell signals generating positive and negative returns respectively. 
Buy-Sell illustrate the difference of the returns of buy and sell signal, representing a long and short 
strategy by investors. 
 
















(50,50,14,0) 0.00281 6.05 -0.00074 -1.12 0.00354 7.17 
(50,50,14,0.01) 0.00288 6.05 -0.00081 -1.20 0.00369 7.25 
(60,40,14,0) 0.00402 5.44 -0.00105 -0.75 0.00507 6.20 
(60,40,14,0.01) 0.00411 5.43 -0.00114 -0.77 0.00525 6.20 
(70,30,14,0) 0.00578 4.42 -0.00168 -0.31 0.00746 4.73 
(70,30,14,0.01) 0.00605 4.35 -0.00178 -0.31 0.00783 4.66 
 





(50,50,14,0) 2154 1516 118 118 0.58 0.53 
(50,50,14,0.01) 2103 1474 126 122 0.58 0.53 
(60,40,14,0) 1355 717 116 115 0.61 0.52 
(60,40,14,0.01) 1321 681 109 113 0.61 0.51 
(70,30,14,0) 765 185 95 57 0.64 0.51 
(70,30,14,0.01) 719 173 87 54 0.65 0.50 
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Table 23. RSI2 Rule Results per parameter scenario and for the sub-period2 (1999-2007). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell illustrate the total number of days that investors remain in the market following a buy or 
short signal respectively. Reversal Buy (Sell) signals are the number of signals advising investors 
to change holdings and enter the market (exit the market or take short positions.  Buy>0 and 
Sell<0 are fraction of buy and sell signals generating positive and negative returns respectively.  
 













(50,50,14,0) 0.00087 0.94 -0.00109 -1.01 0.00197 1.95 
(50,50,14,0.01) 0.00084 0.89 -0.00120 -1.08 0.00205 1.97 
(60,40,14,0) 0.00120 0.73 -0.00131 -0.58 0.00252 1.30 
(60,40,14,0.01) 0.00130 0.75 -0.00127 -0.53 0.00257 1.28 
(70,30,14,0) 0.00098 0.19 0.00036 0.05 0.00062 0.14 
(70,30,14,0.01) 0.00064 0.11 0.00054 0.07 0.00011 0.04 
 
Test N buy N sell Reversal Buy Signals Reversal Sell Signals Buy>0 Sell<0 
(50,50,14,0) 1081 922 79 78 0.55 0.54 
(50,50,14,0.01) 1061 894 84 75 0.55 0.55 
(60,40,14,0) 602 441 81 80 0.55 0.53 
(60,40,14,0.01) 579 417 80 84 0.55 0.52 
(70,30,14,0) 192 139 43 37 0.55 0.53 
(70,30,14,0.01) 170 129 44 36 0.53 0.52 
 
 
Table 24. RSI2 Rule Results per parameter scenario and for the sub-period3 (2007-2020). 
Test column represents scenarios as (buy level, sell level, RSI calculation length, band). N buy and 
N sell illustrate the total number of days that investors remain in the market following a buy or 
short signal respectively. Reversal Buy (Sell) signals are the number of signals advising investors 
to change holdings and enter the market (exit the market or take short positions).  Buy>0 and 
Sell<0 are fraction of buy and sell signals generating positive and negative returns respectively.  
 













(50,50,14,0) 0.00049 0.68 -0.00150 -2.42 0.00199 3.10 
(50,50,14,0.01) 0.00052 0.70 -0.00155 -2.45 0.00207 3.15 
(60,40,14,0) 0.00085 0.60 -0.00118 -0.94 0.00203 1.54 
(60,40,14,0.01) 0.00090 0.60 -0.00089 -0.68 0.00179 1.28 
(70,30,14,0) 0.00088 0.19 0.00182 0.31 -0.00094 -0.12 
(70,30,14,0.01) 0.00061 0.12 0.00171 0.27 -0.00110 -0.15 
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Test N buy N sell Reversal Buy Signals Reversal Sell Signals Buy>0 Sell<0 
(50,50,14,0) 1394 1605 140 140 0.53 0.52 
(50,50,14,0.01) 1350 1579 145 138 0.53 0.53 
(60,40,14,0) 702 797 109 145 0.55 0.53 
(60,40,14,0.01) 669 765 102 144 0.56 0.52 
(70,30,14,0) 219 172 51 56 0.59 0.47 
(70,30,14,0.01) 198 160 47 51 0.60 0.48 
 
 
Table 25. MACD Rule Results per parameter scenario and for the sub-period1, sub-period 2 and 
sub-period 3. 
Test column represents scenarios as (band). N buy and N sell are the number of signals generated 
by the rule that advice investors to enter and exit (or take short positions in) the market. Buy>0 
and Sell<0 are fraction of buy and sell signals generating positive and negative returns 
respectively. Buy-Sell illustrate the difference of the returns of buy and sell signal, representing a 
long and short strategy by investors. 
 


























(85’-99’) (0) 92 94 0.01923 1.77 0.01383 1.30 0.60 0.51 0.00540 0.47 
(85’-99’) (0.01) 91 87 0.02151 1.96 0.0149 1.29 0.62 0.51 0.00663 0.66 
(99’-07’) (0) 50 52 0.00093 0.05 -0.0010 -0.05 0.58 0.35 0.00188 0.10 
(99’-07’) (0.01) 49 48 0.00172 0.08 -0.0017 -0.08 0.61 0.35 0.00342 0.17 
(07’-20’) (0) 81 77 -0.00036 -0.03 -0.0182 -1.40 0.47 0.53 0.01780 1.37 
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Appendix C-Technical Rules T-statistics 
 
 
Table 26. VMA T-statistics for all parameter scenarios, regarding mean returns for the total period 
of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(1,20,0) 3.853 0.0001172 -3.657 0.0002571 6.446 0.0000000 
(1,20,0.01) 4.896 0.0000010 -3.695 0.0002221 6.928 0.0000000 
(1,50,0) 3.325 0.0008865 -3.232 0.0012350 5.641 0.0000000 
(1,50,0.01) 3.849 0.0001194 -3.152 0.0016314 5.830 0.0000000 
(1,150,0) 2.479 0.0132019 -2.421 0.0155210 4.193 0.0000278 
(1,150,0.01) 2.735 0.0062555 -2.561 0.0104660 4.501 0.0000069 
(5,150,0) 2.102 0.0356171 -2.082 0.0374222 3.585 0.0003390 
(5,150,0.01) 2.045 0.0408404 -2.135 0.0328031 3.558 0.0003765 
(1,200,0) 2.418 0.0156243 -2.658 0.0078894 4.355 0.0000135 
(1,200,0.01) 2.544 0.0109787 -2.847 0.0044223 4.597 0.0000044 
(5,200,0) 2.330 0.0198252 -2.577 0.0099717 4.213 0.0000255 
(5,200,0.01) 2.368 0.0178945 -2.646 0.0081716 4.275 0.0000194 
 
 
Table 27. FMA T-statistics for all parameter scenarios, regarding mean returns for the total period 
of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(1,20,0) -0.555 0.57931 -1.418 0.15744 0.641 0.52218 
(1,20,0.01) 0.359 0.71961 -1.545 0.12359 1.441 0.15061 
(1,50,0) 0.540 0.58976 -2.728 0.00730 2.320 0.02135 
(1,50,0.01) 0.455 0.64965 -1.857 0.06589 1.692 0.09230 
(1,150,0) 0.883 0.38165 -1.052 0.29804 1.412 0.16146 
(1,150,0.01) 0.695 0.49048 -0.645 0.52187 0.974 0.33278 
(5,150,0) 1.432 0.16015 0.139 0.89040 0.781 0.43729 
(5,150,0.01) 1.094 0.28103 0.348 0.72965 0.497 0.62101 
(1,200,0) 1.069 0.29301 -0.693 0.49245 1.255 0.21374 
(1,200,0.01) 0.744 0.46207 -0.361 0.72046 0.768 0.44517 
(5,200,0) 2.220 0.03402 -1.071 0.29223 2.421 0.01880 
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Table 28. TRB T-statistics for all parameter scenarios, regarding mean returns for the total period 
of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(20,0) 3.277 0.001120 -2.526 0.011926 4.698 0.000003 
(20,0.01) 4.032 0.000071 -2.722 0.006936 5.239 0.000000 
(50,0) 4.334 0.000020 -1.920 0.056150 4.837 0.000002 
(50,0.01) 4.844 0.000003 -1.274 0.204736 4.443 0.000014 
(150,0) 3.489 0.000624 -0.336 0.737493 2.883 0.004327 
(150,0.01) 3.730 0.000305 -0.196 0.845303 2.663 0.008623 
(200,0) 3.661 0.000346 -0.510 0.610962 3.085 0.002327 
(200,0.01) 3.735 0.000310 0.060 0.952051 2.418 0.016951 
 
 
Table 29. RSI1 T-statistics for all parameter scenarios, regarding mean returns for the total period 
of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(60,40,14,0) 1.328 0.185183 -2.196 0.028766 2.780 0.005696 
(60,40,14,0.01) 1.456 0.146554 -1.956 0.051330 2.691 0.007446 
(70,30,14,0) 4.409 0.000019 -0.843 0.401081 3.770 0.000211 
(70,30,14,0.01) 4.552 0.000011 -0.522 0.602629 3.631 0.000357 
(80,20,14,0) 4.913 0.000007 -0.459 0.650067 2.991 0.004557 
(80,20,14,0.01) 5.311 0.000002 -0.558 0.582198 3.165 0.003044 
 
 
Table 30. RSI2 T-statistics for all parameter scenarios, regarding mean returns for the total period 
of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(50,50,14,0) 4.044 0.000053 -3.903 0.000096 6.819 0.000000 
(50,50,14,0.01) 4.116 0.000039 -4.041 0.000054 6.961 0.000000 
(60,40,14,0) 5.604 0.000000 -2.726 0.006450 5.995 0.000000 
(60,40,14,0.01) 5.765 0.000000 -2.477 0.013310 5.814 0.000000 
(70,30,14,0) 6.419 0.000000 -0.195 0.845657 2.871 0.004221 
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Table 31. MACD T-statistics for all parameter scenarios, regarding mean returns for the total 
period of examination (1985-2020). 
Test Buy T-stat Buy p-value Sell T-stat Sell p-value Buy-Sell T-stat Buy-Sell p-value 
(0) 0.929 0.353591 -1.039 0.299357 1.559 0.119724 
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Appendix D- Measures of Risk 
 
 
Table 32. VMA Daily Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(1,20,0) 0.01698 0.09413 0.02050 -0.05000 0.01873 0.07088 
(1,20,0.01) 0.01779 0.11793 0.02175 -0.05690 0.01975 0.08589 
(1,50,0) 0.01747 0.08305 0.02010 -0.04208 0.01877 0.06196 
(1,50,0.01) 0.01756 0.09483 0.02077 -0.04330 0.01913 0.06830 
(1,150,0) 0.01738 0.06737 0.02041 -0.02745 0.01887 0.04680 
(1,150,0.01) 0.01747 0.07261 0.02020 -0.03084 0.01880 0.05136 
(5,150,0) 0.01758 0.05985 0.02022 -0.02107 0.01887 0.04010 
(5,150,0.01) 0.01766 0.05910 0.02039 -0.02276 0.01899 0.04061 
(1,200,0) 0.01813 0.06433 0.01981 -0.03245 0.01891 0.04905 
(1,200,0.01) 0.01829 0.06684 0.01989 -0.03664 0.01904 0.05236 
(5,200,0) 0.01823 0.06255 0.01971 -0.03088 0.01892 0.04744 
(5,200,0.01) 0.01828 0.06363 0.01987 -0.03281 0.01902 0.04887 
 
 
Table 33. FMA 10-Day Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(1,20,0) 0.06617 0.00756 0.06548 -0.06059 0.06574 0.03494 
(1,20,0.01) 0.06906 0.08232 0.06650 -0.07656 0.06767 0.07954 
(1,50,0) 0.07044 0.10523 0.05430 -0.23898 0.06343 0.15725 
(1,50,0.01) 0.06601 0.10174 0.05602 -0.14682 0.06140 0.12083 
(1,150,0) 0.05712 0.20313 0.06087 -0.10292 0.05881 0.15035 
(1,150,0.01) 0.05894 0.17366 0.06241 -0.04396 0.06051 0.10501 
(5,150,0) 0.05838 0.30608 0.07943 0.06747 0.07063 0.08199 
(5,150,0.01) 0.05801 0.25391 0.06595 0.11255 0.06283 0.05071 
(1,200,0) 0.06984 0.24618 0.08149 -0.07176 0.07606 0.14489 
(1,200,0.01) 0.07334 0.18014 0.08703 -0.02158 0.08017 0.09305 
(5,200,0) 0.05915 0.48114 0.05309 -0.13689 0.05673 0.31493 
(5,200,0.01) 0.05219 0.33475 0.05456 -0.00587 0.05346 0.18356 
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Table 34. TRB 10-Day Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(20,0) 0.06675 0.27487 0.06274 -0.13124 0.06512 0.21247 
(20,0.01) 0.07205 0.36059 0.06717 -0.16882 0.07008 0.27177 
(50,0) 0.06876 0.38428 0.06258 -0.11062 0.06678 0.26961 
(50,0.01) 0.07338 0.47622 0.07229 -0.07692 0.07422 0.29811 
(150,0) 0.07544 0.36833 0.06307 0.02024 0.07181 0.21655 
(150,0.01) 0.08050 0.43909 0.07884 0.02069 0.08165 0.24677 
(200,0) 0.07533 0.39260 0.06340 -0.00196 0.07206 0.24500 




Table 35. RSI1 10-Day Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(60,40,14,0) 0.06210 0.16611 0.06303 -0.11506 0.06253 0.13916 
(60,40,14,0.01) 0.06147 0.17924 0.06326 -0.09695 0.06240 0.13478 
(70,30,14,0) 0.07031 0.46670 0.07080 -0.03763 0.07195 0.27042 
(70,30,14,0.01) 0.07121 0.49157 0.07092 -0.00549 0.07298 0.26786 
(80,20,14,0) 0.07539 0.71439 0.08475 -0.04874 0.08130 0.47086 
(80,20,14,0.01) 0.07015 0.81390 0.08541 -0.07303 0.07850 0.51999 
 
 
Table 36. RSI2 Daily Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(50,504,0) 0.01704 0.09727 0.02046 -0.05489 0.01872 0.07526 
(50,504,0.01) 0.01713 0.09896 0.02060 -0.05808 0.01883 0.07767 
(60,404,0) 0.01724 0.14765 0.02301 -0.05053 0.01990 0.09847 
(60,404,0.01) 0.01728 0.15282 0.02325 -0.04585 0.02002 0.09884 
(70,304,0) 0.01868 0.21872 0.02838 0.00377 0.02208 0.12869 
(70,304,0.01) 0.01897 0.22194 0.02853 0.00256 0.02233 0.13135 
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Table 37. MACD 10-Day Standard Deviation and Sharpe for all parameter scenarios and the total 
period of examination (1985-2020), regarding Buy, Sell and Buy-Sell returns. 












(0) 0.06057 0.12994 0.07400 -0.02755 0.06766 0.07283 
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Appendix E-Technical Rules Results including transaction costs 
  
Table 38. VMA technical rule results including transaction costs for all parameter scenarios and 
the total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total 
returns. 
Test column represents scenarios as (short period, long period, transaction costs, band). Numbers marked 




























(1,20,0.0049,0) 415 415 0.0127** 5.27 -0.0052** -2.16 -0.0036*** 7.44 
(1,20,0.0049,0.01) 357 366 0.0168*** 5.99 -0.0061** -2.22 -0.0036*** 8.21 
(1,50,0.0049,0) 211 211 0.0262** 5.53 -0.0116*** -2.44 -0.0038*** 7.98 
(1,50,0.0049,0.01) 208 215 0.0281*** 5.85 -0.0103** -2.21 -0.0038*** 8.06 
(1,150,0.0049,0) 87 87 0.0558* 4.86 -0.0211** -1.83 -0.0041*** 6.69 
(1,150,0.0049,0.01) 91 107 0.0557** 5.07 -0.0174** -1.87 -0.0040*** 6.93 
(5,150,0.0049,0) 52 52 0.0864* 4.49 -0.0281** -1.46 -0.0042*** 5.95 
(5,150,0.0049,0.01) 53 52 0.0807* 4.28 -0.0295** -1.53 -0.0042*** 5.81 
(1,200,0.0049,0) 74 74 0.0679** 5.02 -0.0287** -2.12 -0.0040*** 7.15 
(1,200,0.0049,0.01) 72 70 0.0709** 5.11 -0.0342*** -2.40 -0.0040*** 7.50 
(5,200,0.0049,0) 37 37 0.1372** 5.08 -0.0588** -2.18 -0.0040*** 7.25 
(5,200,0.0049,0.01) 41 34 0.1216** 4.98 -0.0670*** -2.28 -0.0040*** 7.26 
 
 
Table 39. MACD technical rule results including transaction costs for all parameter scenarios and 
the total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total 
returns. 
Test column represents scenarios as (transaction costs, band). Numbers marked with *** are statistically 























(0.0049,0) 224 228 0.00297 0.67 0.00286 0.65 0.00003 0.01 
(0.0049,0.01) 222 214 0.00372 0.83 0.00207 0.44 0.00088 0.38 
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Table 40. FMA technical rule results including transaction costs for all parameter scenarios and 
the total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total 
returns. 
Test column represents scenarios as (short period, long period, transaction costs, band). Numbers marked 

























(1,20,0.0049,0) 172 185 -0.00440 -0.76 0.00093 0.17 -0.00260 -0.93 
(1,20,0.0049,0.01) 161 168 0.00079 0.13 -0.00019 -0.03 0.00048 0.16 
(1,50,0.0049,0) 109 93 0.00251 0.27 -0.00808** -0.75 0.00507** 1.03 
(1,50,0.0049,0.01) 102 89 0.00182 0.19 -0.00332 -0.30 0.00252* 0.48 
(1,150,0.0049,0) 42 45 0.00670 0.28 -0.00136 -0.06 0.00394 0.34 
(1,150,0.0049,0.01) 40 43 0.00534 0.21 0.00216 0.09 0.00145 0.12 
(5,150,0.0049,0) 36 39 0.01297 0.47 0.01026 0.40 0.00089 0.07 
(5,150,0.0049,0.01) 34 37 0.00983 0.33 0.01232 0.46 -0.00171 -0.12 
(1,200,0.0049,0) 31 37 0.01229 0.38 -0.00095 -0.04 0.00612 0.42 
(1,200,0.0049,0.01) 33 34 0.00831 0.27 0.00302 0.10 0.00256 0.17 
(5,200,0.0049,0) 29 29 0.02356** 0.68 -0.00237 -0.07 0.01296** 0.75 




Table 41. TRB technical rule results including transaction costs for all parameter scenarios and the 
total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total returns. 
Test column represents scenarios as (period for max/min estimation, transaction costs, band). Numbers 


























(20,0.0049,0) 292 235 0.01345 3.93 -0.00333* -0.78 0.00894*** 4.71 
(20,0.0049,0.01) 201 181 0.02082** 4.19 -0.00644** -1.17 0.01401*** 5.35 
(50,0.0049,0) 208 158 0.02152** 4.48 -0.00202 -0.32 0.01310*** 4.80 
(50,0.0049,0.01) 146 113 0.02970*** 4.34 -0.00066 -0.07 0.01703*** 4.41 
(150,0.0049,0) 132 96 0.02289* 3.02 0.00618 0.59 0.01065* 2.43 
(150,0.0049,0.01) 96 67 0.03010** 2.89 0.00653 0.44 0.01504* 2.45 
(200,0.0049,0) 125 85 0.02468** 3.08 0.00478 0.41 0.01275** 2.68 
(200,0.0049,0.01) 90 63 0.03141** 2.83 0.00911 0.57 0.01473 2.25 
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Table 42. RSI1 technical rule results including transaction costs for all parameter scenarios and 
the total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total 
returns. 
Test column represents scenarios as (Buy level, Sell level, transaction costs, band). Numbers marked with 


























(60,40,0.0049,0) 186 207 0.00542 1.01 -0.00235** -0.49 0.00380*** 1.49 
(60,40,0.0049,0.01) 179 205 0.00612 1.10 -0.00123* -0.25 0.00351*** 1.35 
(70,30, 0.0049,0) 127 101 0.02791*** 3.54 0.00224 0.23 0.01456*** 3.32 
(70,30, 0.0049,0.01) 119 96 0.03010*** 3.58 0.00451 0.43 0.01465*** 3.15 
(80,20,0.0049,0) 57 26 0.04896*** 2.79 0.00077 0.02 0.03338*** 2.77 
(80,20, 0.0049,0.01) 51 24 0.05220*** 2.66 -0.00134 -0.03 0.03592*** 2.69 
 
 
Table 43. RSI2 technical rule results including transaction costs for all parameter scenarios and 
the total period of examination (1985-2020), regarding Buy, Sell and Buy-Sell mean and total 
returns. 
Test column represents scenarios as (Buy level, Sell level, transaction costs, band). Numbers marked with 




























(50,50, 0.0049,0) 337 336 0.0179*** 6.02 -0.0086*** -2.89 0.0133*** 8.92 
(50,50, 0.0049,0.01) 355 335 0.0167*** 5.91 -0.0092*** -3.08 0.0130*** 8.99 
(60,40, 0.0049,0) 306 340 0.0172*** 5.27 -0.0018 -0.61 0.0091*** 5.87 
(60,40, 0.0049,0.01) 291 341 0.0184*** 5.36 -0.0009 -0.32 0.0090*** 5.67 
(70,30, 0.0049,0) 189 150 0.0205*** 3.88 0.0053 0.79 0.0091 3.09 
(70,30, 0.0049,0.01) 178 141 0.0208*** 3.71 0.0051 0.72 0.0093 2.98 
 
